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State  of  Indiana, 
Department  of  Geology  and  Natural  Beeowces. 

Indianapolis,  Ind.,  January  25,  18it7. 
Hon.  J  as.  A.  Mount,  Governor  of  Indiana: 

Dear  Sir — la  accordance  with  the  provisions  of  the  law  under  which 
the  Department  of  Geology  and  Natural  Resources  of  the  State  of 
Indiana  was  organized,  I  have  the  honor  to  submit  to  you  the  Twenty- 
first  Annual  Report  of  that  Department,  The  contents  of  the  Report 
pertain  very  largely  to  the  economic  natural  resources  of  the  Slate  and 
embrace  the  results  of  the  work  accomplished  by  the  different  divisions 
of  the  Department  during  the  calendar  year  1896. 

Very  respectfully, 

W.  S.  BLATCHLEY, 

State-  Geologist. 
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INTRODUCTORY. 


The  people  of  Indiana,  engrossed  with  the  cares  and  duties  of  their 
respective  vocations,  too  seldom  pause  to  consider  the  great  natural  re- 
sources of  their  State,  or  the  high  rank  which  that  State  is  rapidly  assum- 
ing as  a  mineral  producing  and  manufacturing  center. 

Twenty  years  ago  Indiana  was  noted  mainly  for  her  agricultural  prod- 
ucts— her  crops  of  corn  and  wheat,  her  droves  of  fine  cattle  and  hogs, 
her  blue  grass  pastures  and  her  large  areas  of  native  timber  lands.  To- 
day she  still  ranks  high  as  an  agricultural  State,  but  to  the  world  at 
large  her  mines  of  coal,  her  quarries  of  building  stone,  her  deposits  of 
clay,  her  petroleum  wells  and  her  large  area  of  natural  gas  territory  are 
her  most  valuable  possessions.  They,  and  not  her  soil,  are  the  resources 
which  are  now  attracting  so  rapidly  within  her  bounds  capital  and  popu- 
lation from  other  States  and  nations  of  the  world. 

Ranking  in  area  of  square  miles  but  thirty-fourth  among  the  forty-five 
States  of  the  Union,  Indiana,  in  1895,  stood  sixth  in  the  production  of 
coal,  fourth  in  the  production  of  petroleum,  second  in  the  production  of 
natural  gas,  seventh  in  the  production  of  building  stone  and  sixth  in  the 
value  of  her  clay  products.  According  to  careful  computations  made  by 
the  United  States  Bureau  of  Mineral  Resources  the  value  of  the  five  re- 
sources above  named,  produced  in  Indiana  in  1895,  amounted  to  the  vast 
sum  of  $17,125,000. 

It  is,  in  my  opinion,  the  province  of  the  Department  of  Geology  and 
Natural  Resources  to  investigate  these  great  natural  products  of  our 
State,  to  gather  information  concerning  their  distribution,  their  abund- 
ance and  their  fitness  for  the  uses  to  which  they  are  put,  and  to  make 
known  that  information  through  the  proper  channels  to  all  persons  inter- 
ested in  such  resources. 

A  secondary  province  of  the  Department  is  the  collecting  of  informa- 
tion concerning  the  great  rock  formations  of  the  State — their  outcrops, 
their  fossils,  their  relations  to  the  overlying  soils  and  to  the  streams  which 
flow  above  or  through  them.  Such  information,  when  properly  compared 
and  correlated,  will  in  time  furnish  the  basis  for  an  accurate  geological 
map  of  the  State — something  that  yet  has  never  been  published ;  and  for 
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a  volume  which  will  give  in  detail  to  those  interested  in  technical  geology 
more  exact  information  than  is  now  available  concerning  the  origin  and 
history  of  each  of  the  great  geological  horizons  represented  is  the  State. 

When  I  was  chosen  as  the  Chief  of  the  Department  of  Geology  I  re- 
solved to  abandon,  for  the  most  part,  the  unscientific  method,  formerly 
in  vogue,  of  county  surveys,  since  the  civil  boundaries  of  a  county  bave 
nothing  to  do  with  the  limits  or  boundaries  of  a  natural  resource  or  geo- 
logical formation.  In  its  stead  I  adopted  the  plan  of  taking  up  each  of 
the  great  natural  resources  of  the  State  and  preparing  a  monograph  or 
special  report  thereon ;  said  monograph  to  he  based  upon  months  of 
actual  field  investigation  aud  to  include  maps,  cuts,  engravings  and  tables 
of  chemical  aud  physical  tests.  My  first  report,  issued  in  May,  1895,  was 
prepared  on  the  plans  established  and  treated  in  detail  the  following 
resources : 

First.     The  clay  deposits  accompanying  the  coal  measures  of  the  State. 

Second.    The  sandstones  of  western  Indiana. 

Third,    The  whetstone  and  grindstone  resources  of  southern  Indiana. 

The  present  volume  is  the  twenty-first  in  the  series  of  reports  dealing 
with  the  geology  of  the  State  and  the  second  issued  during  my  adminis- 
tration. It  shows  in  detail  the  results  of  the  work  accomplished  by  tbe 
Department  during  the  calendar  year  1896. 
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FUELS. 


At  the  present  time  the  relative  importance  of  any  State  or  nation  in 
the  world  is  very  largely  determined  by  the  amount  of  available  fuel 
which  that  State  or  nation  possesses.  A  fuel  is  but  a  form  of  matter 
containing  within  itself  a  stored  supply  of  potential  energy  in  the  form  of 
heat.  When  that  heat  is  set  tree  by  combustion  it  can  be  utilized  by 
man  to  perform  work.  With  heat  he  at  present  brings  about  or  produces 
five-sixths  of  the  mechanical  motions  of  the  world. 

The  heat  found  in  the  various  kinds  of  fuel  is  a  stored  supply  of  energy 
upon  which  we  are  constantly  drawing — oftentimes  lavishly — without 
being  able  to  add  one  iota  thereto.  It  is  the  richest  inheritance  which 
has  come  down  to  man  from  the  ages  past.  Millions  of  years  have  been 
necessary  for  its  accumulation.  At  the  present  rate  of  consumption  a 
few  thousand  will  suffice  for  its  total  dissemination.  Its  source,  the  sun — 
that  wonderful  fountain  of  all  terrestrial  energy — the  heat  in  any  fuel 
has  been  caught  by  the  tiny  cells  of  plants  in  ages  past,  has  been  used  in 
promoting  their  life  and  growth,  has  been  stored  within  their  tissues  or 
transmitted  to  some  form  of  animal  life,  and  in  time  the  plant  or  animal 
with  its  stored  supply  of  heat,  has,  by  chemical  and  physical  forces,  been 
changed  into  what  we  are  now  pleased  to  call  coal,  petroleum  and  nat- 
ural gas. 

These  fuels  are  the  most  valuable  resources  of  our  State  to-day.  We 
are  drawing  upon  them  with  a  lavish  hand.  They  came  to  us  without 
great  labor,  as  comes  oftentimes  the  accumulated  riches  of  a  toiling  and 
thrifty  parent  to  a  spendthrift  son,  and,  as  with  the  latter,  "come  easy, 
go  easy,"  seems  to  be  our  motto.  Once  again  would  I  repeat  "  that  no 
coal,  do  natural  gas,  no  oil  is  being  formed  beneath  the  surface  of  our 
State  to-day.  Our  present  supply  of  each  of  these  fuels  will  never  in- 
crease, but  ever  diminish.  Each  constitutes  a  great  reservoir  or  deposit 
of  reserve  energy  upon  which  the  people  of  the  present  generation  are 
daily  drawing  without  adding  thereto.  Like  a  bank  account  under  the 
same  conditions  it  is  only  a  question  of  time  until  it  will  become  ex- 
hausted." 
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Coal. — Indiana  contains  nearly  7,000  square  miles  of  workable  coal- 
fields. This  area  occupies  a  part  or  all  of  nineteen  counties  in  the  south- 
western portion  of  the  State,  extending  from  Warren  County  south  ward  160 
miles  to  the  Obio  river.  At  least  seven  distinct  veins  of  workable  thick- 
ness occur  in  the  State.  These  vary  from  three  to  eleven  feet  in  thick- 
ness and  aggregate  in  a  few  places  from  25  to  28  feet.  From  this  area 
in  ten  years— 1886  to  1895,  inclusive— was  mined  33,355,988  tons  of 
coal,  valued  at  136,673,059.  In  1896  the  number  of  tons  mined  in  the 
State  was  4,068,124,  or  243,960  tons  less  than  in  1895.  The  decrease 
was  due  to  the  extended  strike  among  the  bituminous  miners  which  be- 
gan in  May,  1896,  and  was  continued,  in  some  localities,  until  Decem- 
ber. 

The  coals  of  Indiana  are  of  three  varieties,  which  in  certain  localities 
merge  into  one  another.  The  must  valuable  of  these  from  a  manufactur- 
ing point  of  view  is  the  "  block"  coal,  or,  as  it  is  generally  known,  tbe 
"  Brazil "  bl<  ck.  It  possesses  a  laminated  structure,  and  is  composed  of 
alternate  tbin  layers  of  vitreous,  dull  black  coal  and  fibrous  mineral  char- 
coal. It  can  be  mined  in  blocks  as  large  as  it  is  convenient  to  handle. 
These  blocks  split  readily  in  the  direction  of  the  bedding  plane,  but  in 
the  opposite  direction  are  broken  with  difficulty.  It  is  as  pure  as  splint 
coal,  almost  free  from  sulphur  or  phosphorus,  and  has  tbe  softness  and 
combustibility  of  wood.  In  burning  it  swells  so  little  that  its  expansion 
is  scarcely  perceptible,  does  not  change  form,  and  never  cakes  or  runs  to- 
gether ;  hence,  it  is  a  most  valuable  fuel  for  the  blast  furnace  and  the 
cupola  of  the  iron  founder. 

For  steam  and  household  purposes  it  likewise  has  an  unrivaled  repu- 
tation. It  burns  under  boilers  with  a  uniform  blaze  that  spreads  evenly 
over  the  exposed  surface,  thus  securing  a  more  uniform  expansion  of  the 
boiler  plates.  Its  lack  of  sulphur  also  causes  it  to  have  but  little  detri- 
mental effect  upon  the  boiler,  grates,  or  fireboxes.  In  household  grates 
it  burns  with  a  bright,  cheerful  blaze,  like  hickory  wood,  making  a  very 
hot  fire,  which,  for  comfort  and  economy,  can  not  be  surpassed  by  any 
fuel  except  an  abundant  supply  of  natural  gas. 

Block  coal  occurs  in  three  counties — Clay,  Owen  and  Parke.  Up  to 
the  present  the  largest  supply  has  been  derived  from  Clay  County,  where 
it  was  first  developed.  Much  of  the  area  in  the  immediate  vicinity  of 
Brazil  has  been  exhausted,  but  new  developments  have  been  made  in 
northern  Clay  County  and  in  the  two  southeastern  townships  of  Parke 
County.  A  very  fine  deposit  of  this  coal  underlies  several  square  miles 
in  the  immediate  vicinity  of  Patricksburgh,  Owen  County.  Owing  to  a 
lack  of  railway  facilities,  this  deposit  is  as  yet  undeveloped  except  for 
local  use. 

The  bituminous  or  caking  coals  found  in  Indiana  vary  much  in  char- 
acter and  purity,  but  their  average  will  compare  favorably  with  that  of 
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those  found  in  any  other  Slate.  They  comprise  by  far  the  greater  bulk 
of  our  coals,  underlying  about  6,500  square  miles  of  territory.  The 
thickest  bed  which  has  come  to  my  notice  is  about  three  miles  north  of 
Petersburgb,  Pike  County,  where  the  vein  worked  is  10  feet  2  inches  in 
thickness  and  of  most  excellent  quality. 

Bituminous  coal  lands,  as  yet  undeveloped,  are  found  in  many  parts 
of  the  coal  area,  the  best  probably  occurring  in  northwestern  Greene, 
northeastern  Sullivan,  aud  northern  Pike  Counties.  In  a  number  of 
localities,  notably  at  Mecca,  Parke  County,  and  in  the  eastern  half  of 
Daviess  County,  a  "  semi-bloc  k"  coal,  ranking  in  quality  between  the  true 
blo-kaml  ordinary  bituminous,  occurs.  It  does  not  cake  when  burned 
and  contains  a  comparatively  small  percentage  of  sulphur  and  other  im- 
purities. 

Cannel  coal,  a  dull,  textureless  variety  of  the  bituminous,  rich  in  gas- 
eous constituents,  occurs  in  several  of  the  southern  counties,  but  is  mined 
only  at  Cannetsburgh,  Daviess  County.  Here  the  vein  varies  in  thick- 
ness from  two  to  four  feet  and  directly  overlies  a  vein  of  "  semi-block  * 
two  feet  thick,  the  two  being  worked  together.  The  cannel  coal  breaks 
irregularly,  with  a  conchoidal  fracture,  and  does  not  smut  the  skin  when 
bandied.  It  is  more  valuable  for  manufacturing  illuminating  gas  than 
for  fuel. 

Since  1878  but  little  concerning  Indiana  coals  has  been  published  iu 
the  reports  issued  by  this  Department,  and  that  little  only  in  the  intro- 
duction to  those  reports.  Thousands  of  bores  have  been  put  down  to 
prove  the  presence  of  veins  of  workable  thickness  and  many  shafts  have 
been  sunk  to  known  deposits  close  to  railways.  Much  valuable  informa- 
tion has  thus  become  available,  which,  when  gathered  and  properly  cor- 
related, will  show  the  exact  limits  of  each  of  the  seven  great  coal  veins 
of  the  State. 

Realising  that  the  coal  area  of  Indiana  is  destined  in  the  future  to 
become  a  great  manufacturing  center,  a  comprehensive  survey  of  that 
area  was  planned,  and  in  July,  1896,  Dr.  Geo.  H.  Ashley,  a  graduate 
of  Cornell  and  Leland  Stanford  Universities,  and  a  specialist  in  coal 
geology,  was  put  in  charge.  His  time  for  the  remainder  of  the  season 
was  spent  in  field  work  in  Knox,  Daviess  and  Martin  Counties.  Next 
season,  with  able  assistants,  he  will  resume  this  field  work,  and  will  con- 
tinue it  until  the  entire  coal  area  is  accurately  mapped,  when  a  special 
report  of  the  field  as  a  whole  will  be  prepared  and  published  as  a  single 
volume.  This  will  be  the  first  complete  report  ever  issued  on  Indiana 
coals,  since  In  the  previous  papers  thereon,  the  last  of  which  was  issued 
eighteen  years  ago,  the  subject  was  treated  in  isolated  county  areas  and 
scattered  through  seven  successive  reports  of  this  Department — now 
long  out  of  print  and  almost  impossible  to  obtain. 
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In  the  present  volume  will  be  found  a  paper  on  the  "  Compoeilion  of 
Indiana  Coals,"  by  Prof.  W.  A.  Noyes,  professor  of  chemistry  at  the 
Rose  Polytechnic,  Terre  Haute,  Indiana.  I  had  this  paper  prepared  at 
the  suggestion  of  several  of  the  leading  glass  and  steel  manufacturers  in 
Indiana,  who  are  now  using  natural  gas  for  fuel.  These  gentlemen  have 
come  to  realize  that  they  will,  in  a  few  years,  have  to  remove  their  fac- 
tories to  other  States  or  use  Indiana  coal,  now  distant  from  their  factories. 
Instructions  were  given  the  State  Mine  Inspector  and  his  assistant  to 
collect  fair  average  samples  of  coal  from  a  number  of  the  leading  mines 
in  the  8tate.  Nineteen  such  samples  were  secured  and  sent  Prof.  Noyes, 
who  has  made  a  complete  chemical  analysis  of  each  and  at  the  same 
time  determined  ita  heat  value  and  steam  producing  value.  Seven 
samples  of  Pittsburgh  and  West  Virginia  coals  were  also  secured  from 
the  Marmet  Coal  Company,  of  Cincinnati,  Ohio,  and  the  same  facts  con- 
cerning them  were  determined  in  order  that  a  comparison  could  be  made 
of  analyses  determined  under  the  same  conditions. 

This  comparison  shows  the  quality  of  the  Indiana  coals  to  be  much 
better  than  expected ;  the  average  steam  producing  value,  or  evaporative 
effect,  of  the  nineteen  samples  being  12.8  pounds,  as  against  13.7  pounds, 
the  average  for  the  foreign  coals.  The  small  value  of  .9  pound  in  favor 
of  the  Pittsburgh  coals  is  more  than  offset  by  their  additional  cost  of 
transportation. 

Full  statistfcs  of  the  coal  industry  of  Indiana,  as  well  as  an  account 
of  the  condition  of  each  mine  operating  more  than  ten  men,  is  given  in 
the  annual  report  of  the  State  Mine  Inspector  in  another  part  of  this 
volume. 

It  is  my  opinion  that  the  law  should  be  so  changed  as  to  require  the 
examination,  at  least  once  each  year,  of  every  mine  operating  in  the 
State,  regardless  of  the  number  of  men  employed.  Many  mines  employ 
from  six  to  eight  men,  and  the  aggregate  amounts  to  a  large  number. 
The  life  of  any  one  of  these  men  is  as  valuable  as  that  of  a  man  working  in 
the  larger  mines,  yet  under  the  present  law  they  receive  no  protection 
whatever.  The  air  where  they  work  is  often  extremely  foul — man-shafts 
are  more  often  lacking  than  present,  and  too  little  attention  is  given  to 
the  condition  of  the  roof.  Some  of  these  abuses  could  at  least  be  ameli- 
orated by  the  occasional  visit  of  an  Inspector  invested  with  power  to 
better  the  conditions  where  possible. 

Petroteum. — The  production  of  petroleum  in  the  Indiana  field  amounted 
in  1896  to  4,659,000  barrels.  When  it  is  remembered  that  this  field  had 
its  beginning  only  in  1891,  its  growth  will  be  seen  to  have  been  a  phe- 
nomenal one.  Especially  was  this  true  of  the  year  1895,  when  a  gain  of 
nearly  700,000  barrels,  or  18  9  per  cent.,  was  made  over  the  preceding 
year.  In  1896  the  gain  was  but  272,850  barrels,  or  6.2  per  cent.  The 
general  depression  in  business,  the  excitement  incident  to  a  national 
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election,  and  the  much  lower  average  price  of  oil  prevented  the  sinking 
of  aa  many  wells  in  1896,  there  being  but  1,180  new  bores  put  down  aa 
against  1,267  in  1895.  Of  these,  158  were  dry.  Of  the  producing 
wells  the  aggregate  initial  output  was  25,372  barrels,  or  an  average  of 
24.8  barrels  to  the  well,  as  against  33,718  barrels  in  1895,  or  30.6  bar- 
rels per  well. 

In  obedience  to  a  popular  demand  for  a  general  account  of  the  pe- 
troleum industry  in  Indiana  aod  for  an  accurate  map  of  the  productive 
territory,  the  writer  spent  the  greater  parts  of  tbe  months  of  June,  Sep- 
tember and  October,  1896,  in  the  petroleum  field,  gathering  data  for  such 
a  report  aod  map.  Both  are  presented  in  the  present  volume,  and  both 
can  be  relied  upon  as  being  fairly  exact  up  to  January  1,  1897. 

The  map  will  show  that  the  area  producing  oil  in  Indiana  is  much 
smaller  than  has  been  generally  supposed  or  than  has  been  marked  as 
oil  producing  territory  on  the  geological  maps  published  in  the  past  by 
this  Department. 

It  comprises  about  400  square  miles  iu  tbe  counties  of  Adams,  Jay, 
Blackford,  Wells,  Grant  and  Huntington.  A  careful  study  of  this 
field  leads  me  to  believe  that  the  production  therein  will  never  be  much 
greater  ihau  it  is  at  present.  The  field  will,  however,  doubtless  enlarge, 
especially  to  the  southward,  and  will  in  time  comprise  much  of  the  terri- 
tory now  producing  gas.  This  opening  up  of  new  territory  will,  of 
course,  increase  the  yield,  and  may  increase  the  general  average  produc- 
tion, which,  on  January  1,  1897,  was  about  four  barrels  per  dayforeach 
of  the  3,442  wells  then  producing  oil. 

A  number  of  the  first  wells  put  down  are  beginning  to  show  signs  of 
failure,  and  a  few  have  already  been  abandoned,  but  this  is  to  be  ex- 
pected where  one  is  daily  drawing  upon  a  reservoir  to  whose  contents 
nothing  can  be  added. 

In  the  paper  which  follows,  I  have  endeavored  to  make  plain  the  views 
of  the  most  noted  scientists  regarding  tbe  origin  of  petroleum.  With 
few  exceptions  they  conclude,  ami  the  facts  collected  in  tbe  Indiana  field 
all  tend  to  verify  that  conclusion,  tbat  petroleum,  like  coal  and  natural 
gas,  is  a  product  of  past  ages.  As  Prof.  Orton  has  well  said,  "  Every 
producer  of  petroleum  knows  tbat  a  field  begins  to  die  the  moment  it 
begins  to  live."  The  age  of  a  productive  oil  well  in  the  United  States 
does  not  generally  exceed  five  years,  and  is  often  much  lefs,  and  the 
longest  life  of  the  best  American  field  has  never  yet  attained  to  a  score 
of  years. 

Samples  of  oil  and  water  containing  oil  are  constantly  being  received 
at  my  office  from  stations  outside  tbe  present  producing  field.  For  the 
most  part  they  have  been  gathered  near  the  surface,  and  the  persons  col- 
lecting them  believe  that  they  are  "surface  indications"  of  a  large  sup- 
ply of  the  precious  liquid  In  this  they  are  mistaken,  for  the  sample  col- 
lected, if  traced  to  its  source,  will  be  found  to  have  exuded  from  a  crevice 
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in  some  neighboring  stratum  of  rock,  or  to  have  come  from  some  large 
mass  of  vegetable  matter,  partially  or  wholly  covered  with  water  or  mud. 
Every  shale,  sandstone  or  limestone  in  the  State  contains  oil  in  greater  or 
less  amounts,  aud  even  where  the  amount  is  iafinitesimally  small,  enough 
may  collect  to  exude  from  a  crevice  and  produce  a  showing  upon  some 
near-by  surface  of  water. 

Again,  many  letters  are  received,  asking :  "What  are  the  surface  indi- 
cations of  gas  or  oil?"  To  all  such  inquiries  I  reply  that  there  is  abso- 
lutely no  such  tbing  as  a  "surface  indication"  of  either  of  these  resources. 
Where  they  occur  in  paying  quantities  in  Indiana,  they  are  found  at 
depths  varying  from  700  to  1,500  feet  below  the  surface,  and  no  human 
being  can  say  with  certainty  that  a  bore  put  down,  even  in  the  best  pro- 
spective territory,  will  yield  either  in  paying  quantities. 

Natural  Gas. — The  area  producing  this  valuable  fuel  has  not  been  en- 
larged by  new  developments  during  the  past  year.  It  still  continues  ap- 
proximately at  2,500  square  miles,  which  is  larger  than  is  possessed  by 
any  other  State  in  the  Union.  The  wells  in  the  outer  zone  of  this  area, 
which  embraces  a  strip  about  fifteen  miles  in  width  around  the  entire 
field,  show  a  much  decreased  flow,  and  in  many  instances  have  become 
worthless  through  the  influx  of  salt  water  or  petroleum.  In  another  year 
or  two  much  of  this  outer  zone  will  have  ceased  to  yield,  and  the  natural 
gas  area  will  have  diminished  to  about  two-thirds  its  present  size.  The 
middle  zone,  probably  twenty  mileB  in  width,  yields  much  of  the  gas 
which  is  piped  to  cities  outside  the  field.  A  majority  of  the  wells  in  this 
zone  have  begun  to  show  signs  of  water,  but  up  to  the  present  this  has 
not  been  in  sufficient  quantity  to  cause  much  decrease  iu  the  supply  of 
gas.  The  average  pressure  of  this  part  of  the  field  has,  however,  accord- 
ing to  careful  measurements,  made  by  Mr.  Leach,  decreased  about  twenty 
pounds  during  1896. 

The  third  zone,  or  heart  of  the  field,  embraces  about  400  square  miles 
in  Madison,  Delaware  and  Graut  counties.  It  contains  some  of  the  best 
producing  wells  in  the  State  and,  as  yet,  shows  but  few  signs  of  water  or 
other  influences  tending  to  diminish  the  supply  of  the  gas.  The  rock 
pressure  over  this  area  shows,  however,  an  average  decrease  of  about 
fifteen  pouuds  over  that  of  1895. 

A  careful  study  of  the  excellent  report  on  the  present  condition  of  the 
field,  furnished  by  Mr.  Leach  and  printed  in  another  part  of  this  volume, 
can  but  lead  one  to  believe  that  the  supply  of  natural  gas  is  slowly  but 
surely  failing  and  that  manufacturing  establishments  that  consume  a  half 
million  or  more  feet  a  day  can  not  be  greatly  multiplied  in  any  part  of 
the  Indiana  field  without  rendering  a  Bpeedy  exhaustion  of  the  supply  a 
certainty.  When  petroleum  or  salt  water  invades  a  former  gas  rock  it 
comes  to  stay — the  petroleum  until  it  is  pumped  out,  the  water  perma- 
nently, since  the  supply  of  that  liquid  is  too  great  to  attempt  to  overcome. 
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As  mentioned  in  my  former  report,  much  undeveloped  gas  territory  is 
still  held  in  reserve  in  various  parts  of  the  Indiana  field,  and  upon  it 
manufacturers  can  draw  for  a  limited  period  after  the  present  producing 
territory  is  exhausted.  That  the  leading  manufacturers  realize  the  com- 
ing failure  of  the  gas  supply  is  evinced  by  the  number  of  letters  and  in- 
quiries received  from  them  on  the  subject.  They  know  by  experience 
the  value  of  a.  gaseous  fuel,  and  it  was,  if  possible,  to  retain  their  factories 
within  the  State  that  the  investigations  were  started  concerning  the  com- 
position of  Indiana  coals  and  their  Stness  for  conversion  into  gaseous  fuel. 

Meanwhile  each  consumer  of  natural  gas  should  use  every  means  at  his 
command  to  husband  the  supply  by  stopping  at  once  all  unnecessary  use 
or  wanton  waste.  By  so  doing,  the  length  of  time  for  which  the  gas  can 
be  supplied  for  household  use  can  be  materially  lengthened,  and  another 
decade  may  even  go  by  before  the  last  of  this  valuable  and  most  con- 
venient fuel  will  be  consumed. 

Bituminous  Shales. — The  Genesee  shales  of  the  Devonian  age  are  rich 
in  bitumens,  which,  when  better  means  have  been  perfected,  can  be  ex- 
tracted and  used  for  fuel  and  lighting  purposes.  These  shales  occupy  a 
large  area,  extending  from  New  Albany,  on  the  Ohio  River,  to  Delphi, 
Carroll  County,  at  the  former  place  being  104  feet  in  thickness.  Mr. 
Hans  Duden,  an  experienced  chemist  of  this  city,  has  recently  made  a 
special  study  of  the  shale  as  exposed  at  New  Albany  and  has  determined 
accurately  the  percentage  of  bitumens  which  it  contains.  He  has  given 
the  results  of  his  investigations  and  experiments  in  a  paper  prepared  for 
the  present  report  In  this  he  shows  that  8.5  pounds  of  the  black  elate 
yielded  by  distillation  46  gallons  of  gas,  which,  when  burned  as  an  illu 
minant,  showed  itself  to  be  22  candle  power  in  quality. 

In  Scotland  and  Germany  these  shales  are  utilised  on  an  extensive 
scale,  the  former  country  producing  annually  from  them  60,000,000 
gallons  of  crude  oil  and  25,000  tons  of  sulphate  of  ammonia,  the  Utter  a 
valuable  fertilizer.  Mr.  Duden  claims  that  "taking  into  consideration 
its  thickness  of  more  than  100  feet,  the  State  of  Indiana  possesses  in  this 
Devonian  slate  a  reservoir  of  power  greater  than  the  coal  seams,  which 
can  furnish  an  almost  inexhaustible  supply  of  oils  for  illuminating,  heat- 
ing and  other  purposes,  providing  the  proper  means  of  utilization  are 
devised."  The  paper  of  Mr.  Duden  merits  careful  attention  from  those 
especially  interested  in  the  future  problems  of  a  source  of  light  and  heat 
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RESOURCES  OTHER  THAN  FUELS. 

BUILDING  STONE. 

Oolitic  Limestone. — "  Indiana  is  widely  known  aa  the  most  important 
State  in  the  Union  in  its  output  of  limestone  for  fine  building  aiid  orna- 
mental purposes."  So  says  that  noted  authority,  Mr.  W.  C.  Day,  in 
"Mineral  Resources  of  the  United  States"  for  1894. * 

Mr.  Day  refers  especially  to  the  Bedford  oolitic  atone,  which  has  long 
been  noted  among  architects  for  its  strength  and  durability.  It  is  of  a 
uniform  rich  gray  color  and  close  texture,  and  is  comparatively  soft  when 
first  quarried,  but  hardens  on  exposure.  On  account  of  the  ease  with 
which  it  can  be  quarried,  sawed  aud  dressed  for  builders'  use,  it  can  be 
put  on  the  market  for  a  less  sum  per  cubic  foot  than  any  stone  of  equal 
grade  in  the  United  States.  Within  the  past  fifteen  years  it  has  become 
an  exceedingly  popular  building  stone,  not  only  in  Indiana  and  adjoining 
Slates,  but  in  the  Eastern  cities,  where  many  of  the  private  residences  of 
the  richer  citizens  have  been  constructed  from  it. 

Although  the  oolitic  stone  has  long  been  known  as  one  of  the  leading 
resources  of  the  State,  no  detailed  account  of  the  area  in  which  it  is  found 
has  before  been  published,  nor  has  any  map  showing  its  exact  distribu- 
tion ever  been  prepared.  Believing  that  the  quality  of  the  stone  and  the 
extent  of  the  industry  demanded  a  more  important  recognition  from  the 
Department  of  Geology,  a  special  survey  of  the  oolitic  region  was  planned 
and  put  in  charge  of  Mr.  T.  C.  Hopkins,  the  specialist  iu  building  stone, 
who  prepared  the  paper  on  the  "Sandstones  of  Western  Indiana," for 
my  first  report,  and  Mr.  C.  E.  Siebenthal,  who  had  already  done  much 
geological  work  in  the  oolitic  region.  These  gentlemen  have  prepared 
an  exhaustive  paper  on  the  Bedford  oolitic  stone,  which  is  presented  in 
the  body  of  the  present  report. 

The  text  of  this  paper  gives  in  detail  the  general  geologic  features  and 
stratigraphy  of  the  oolitic  belt,  the  structural  features  and  properties  of 
the  oolitic  stone  and  descriptions  of  the  principal  quarry  areas  and  of 
areas  deserving  of  development.  It  also  gives  an  historical  account  of 
the  development  of  the  oolitic  limestone  industry  and  its  present  status. 

Accompanying  the  paper  are  maps  showing  accurately  the  distribution 
of  the  limestone  through  Owen,  Monroe  and  Lawrence  Counties,  as  well 
as  special  maps  on  a  larger  scale,  showing  in  detail  the  distribution  and 
development  of  the  quarry  industry  in  the  vicinity  of  Romona,  Owen 
County ;  Stinesville,  Ellettsville,  Bloomington  and  Sanders,  Monroe 
County,  and  Bedford,  Lawrence  County. 
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Nearly  150  chemical  and  physical  teats  of  the  atone  have  been  made 
especially  fur  this  report.  These  testa  show  that  the  beat  grades  of  the 
stone  contain  98.5  per  cent,  of  pure  carbonate  of  lime,  which  is  practi- 
cally indestructible  by  atmospheric  influences;  and  that  the  crushing 
strength  ranges  between  4,500  and  7,000  pounds  per  square  inch,  for 
specimens  quarried  within  the  year. 

Full  statistical  tables  of  the  production  in  the  past  and  present  are  also 
given.  From  these  we  learn  that,  at  a  low  estimate,  82,672,000  are  in- 
vested in  the  industry,  and  that  the  value  of  the  product  for  169b'  was 
$1,264,210,  which,  owing  to  business  depression  and  exceeding  low  price 
of  the  product,  was  $200,000  less  than  in  1895. 

Crystalline  Limestones. — These  limestones  belong  mostly  to  the  Niagara 
formation  and  contain  more  or  less  magnesium  carbonate  in  their  compo- 
sition. They  are  much  harder  than  the  oolitic  stone  and,  as  a  conse- 
quence, can  not  be  sawed.  As  a  rule  they  are  not  building  stones  of  a 
high  grade,  yet  they  are  used  extensively  for  building  purposes  in  eastern 
Indiana,  where  they  occur  most  abundantly.  In  Decatur  County  alone 
there  are  more  than  twenty  quarries,  most  of  which,  however,  are  oper- 
ated on  a  small  scale.  The  stone  is  also  used  extensively  for  bridge  pur- 
poses. Dr.  Aug.  F.  Foerete,  in  his  paper  on  the  "Geology  of  the  Middle 
and  Upper  Silurian  Rocks  of  Southeastern  Indiana,"  published  in  this 
report,  gives  the  location  and  stratigraphy  of  a  Dumber  of  deposits  of  this 
stone  which  in  future  will  well  pay  for  development. 

In  some  parts  of  the  State  true  calcium  limestones  occur,  whicb  are 
highly  crystalline  in  character.  These  are  called  "Indiana  marbles." 
They  admit  of  a  fine  polish  and  make  most  handsome  mantels  and  other 
interior  decorations ;  but  in  general  the  deposits  are  too  thin  to  be  quar- 
ried, with  profit,  for  building  purposes.  Large  deposits  of  these  "Indiana 
marbles"  occur  near  Temple  and  English,  Crawford  County;  at  Pipe 
Creek,  Miami  County,  and  in  the  southwestern  corner  of  Fayette  County. 

Sawlstonee. — In  the  last  report  of  this  Department  was  an  extensive 
paper  on  the  "Sandstones  of  Western  Indiana,"  prepared  by  Prof.  T.  C. 
Hopkins.  It  was  accompanied  by  maps  showing  the  exact  location  of 
quarries  now  worked,  and  of  deposits  worthy  of  development,  and  con- 
tained the  results  of  numerous  physical  and  chemical  tests  showing  the 
fitness  of  the  stone  for  building  and  bridge  purposes. 

In  that  report  it  was  shown  that  sandstones  of  excellent  quality,  and 
in  commercial  quantities,  occur  at  a  number  of  localities  in  western  and 
southwestern  Indiana. 

These  sandstones  are  of  two  varieties.  First,  the  Man^Uld  Sandstone, 
occupying  a  strip  from  two  to  ten  miles  or  more  in  width,  extending 
from  the  north  part  of  Warren  County  175  miles  in  an  east  of  south 
direction  to  and  beyond  the  Ohio  River.  While  the  Mansfield  sand- 
stone is  soft,  friable  and  easily  worked,  it  hardens  by  exposure  and 
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becomes  in  time  one  of  the  most  durable  rocks  in  the  State.  Two  color 
varieties  occur:  (a)  A  handsome  dark  brown,  especially  suited  for 
business  blocks,  and  for  lintels  and  cornices  of  buildings  whose  fronts  are 
constructed  of  pressed  brick,  since  the  rain  never  discolors  small  por- 
tions of  such  stone,  and  the  brick  walls  are  therefore  permanently  free 
from  those  unsightly,  mouldy-looking  streaks  which  soon  appear  where 
limestone  is  used  for  finishings ;  (b)  buff  and  gray,  well  fitted  for  build- 
ing and  bridge  foundations,  or,  where  of  the  best  quality,  for  business 
fronts.  The  brown  stone  is  quarried  extensively  at  St.  Anthony,  Du- 
bois County,  and  large  and  valuable  deposits  of  it,  as  yet  undeveloped, 
occur  near  Bloom  field,  Greene  County,  and  Portland  Mills  and  Mans- 
field, Parke  County.  The  gray  and  buff  varieties  are  quarried  on  a 
large  scale  at  Attica,  Williamsport  and  Fountain,  in  Fountain  and 
Warren  counties. 

Second,  the  Coal  Measure  Sandstones,  which  occur  at  horizons  above  the 
Mansfield  sandstone  at  a  number  of  localities  in  the  coal  bearing  coun- 
ties of  the  State.  These  stones  are  usually  light  blue  or  light  gray  in 
color,  easily  worked,  very  durable,  and  are  rapidly  coming  to  the  front 
for  building  purposes.  Extensive  quarries  are  in  operation  at  Worthy, 
Vermillion  County;  Riverside,  Fountain  County,  and  Cannelton,  Perry 
County. 

The  capital  invested  in  the  sandstone  industry  in  Indiana  in  1895  was 
$610,000,  and  the  output  for  the  year  was  valued  at  8118,000.  The 
undeveloped  deposits  of  sandstone  in  the  State  are  sufficient  in  quantity 
and  in  quality  suitable  to  merit  the  careful  attention  of  capitalists  in 
search  of  good  investments. 


STOKE   FOR   OTHER   USES. 

Flagging  and  Curbing. — Extensive  deposits  of  thin  bedded  Nfagara 
limestone,  especially  fitted  for  flagging  and  curbing,  occur  in  several  por- 
tions of  the  State,  notably  near  Laurel,  Franklin  County,  and  Wabash, 
Wabash  County.  At  the  former  locality  the  deposits  are  especially 
large,  sections  17,  18,  19  and  20  of  Laurel  Township  being  for  the  most 
part  underlaid  with  it.  It  can  be  quarried  more  easily  and  with  less  ex- 
pense than  any  other  stone  of  a  similar  nature  in  the  State,  the  natural 
seams  and  even  bedding  doing  away  largely  with  the  necessity  for  drill- 
ing and  blasting.  The  stone  is  of  an  excellent  color,  and  is  harder  and 
more  durable  and  therefore  cheaper  in  the  long  run  for  curbing  than 
either  the  oolitic  limestone  or  the  Berea,  Ohio,  sandstone.  Numerous 
small  quarries  have  been  opened,  but  as  yet  the  railway  facilities  are  in- 
sufficient. With  a  switch  from  the  Whitewater  railway  constructed  to 
two  or  three  of  the  best  deposits,  this  stone  could  be  put  on  the  market 
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in  quantity  for  a  lower  price  and  yet  with  a  greater  profit  than  is  now 
secured ;  and  its  superior  quality  would  soon  lead  to  its  extensive  adop- 
tion for  those  purposes  for  which  it  is  so  well  fitted. 

Lime. — In  the  vicinity  of  Huntington,  Huntington  County ;  Delphi, 
Carroll  County,  and  Logansport,  Cass  County,  deposits  of  Niagara  lime- 
stone are  found  which  are  especially  suited  for  the  production  of  lime  for 
building  purposes.  At  Huntington  and  Delphi  the  manufacture  of  lime 
is  carried  on  on  an  extensive  scale,  the  value  of  the  yearly  output  at  the 
two  points  approximating  8250,000.  The  product  is  noted  throughout 
the  eastern  United  States  for  the  excellence  of  its  quality,  and  is  much 
sought  after  by  builders  and  contractors. 

The  oolitic  limestone  of  southern  Indiaaa  has  not  proved  itself  fitted 
for  the  production  of  lime,  but  a  formation  immediately  overlying  the 
oolitic  has  been  extensively  used,  and  large  kilns  are  now  producing 
from  it  a  good  quality  of  lime  at  Mitchell,  Lawrence  County,  and 
Romona,  Owen  County. 

Cement  Rock. — Hydraulic  limestone  suitable  for  the  manufacture  of 
cement  occurs  in  a  number  of  localities  in  southern  Indiana.  The  largest 
deposits  are  found  in  Clark  County,  extending  up  the  valley  of  Silver 
Creek  for  about  fifteen  miles  above  Clarksville.  From  these  the  Louisville 
Cement  Co.,  in  1895,  manufactured  865,000  barrels  of  rock  cement, 
valued  at  {413,200.  This  cement  is  used  in  mortar  for  building,  in  the 
foundation  of  asphalt  and  brick  pavements,  in  the  construction  of  tun- 
nels, bridges,  dams  and  aqueducts ;  in  the  lining  of  cisterns  and  cellars, 
and  for  many  other  purposes.  Cement  rock  of  good  quality  occurs  also 
in  Scott  and  Jennings  Counties,  and  recently  a  large  deposit  has  been  dis- 
covered at  Derbyshire  Falls,  near  Laurel,  Franklin  County.  In  the 
northern  part  of  the  State  a  large  deposit  also  occurs  near  Wabash,  Wa- 
bash County,  which  has  been  much  used  locally.  The  rock  belongs  to 
the  Corniferous  epoch  of  the  Devonian  age.  The  industry  is  a  growing 
one,  and  Indiana  already  ranks  second  in  the  Union  in  the  manufacture 
of  the  product. 

Whetstone  and  Grindstone  Rocks. — The  fine-grained  silicious  rocks  in 
Orange  and  Martin  Counties  have  long  been  used  for  the  manufacture  of 
abrasive  materials.  In  the  last  volume  issued  by  this  Department  was  a 
full  report  on  the  whetstone  and  grindstone  industry  of  the  State,  pre- 
pared by  Mr.  E.  M.  Kindle.  This  was  accompanied  by  an  accurate 
geological  map  of  the  area  mentioned.  Indiana  ranks  second  among  the 
States  of  the  Union  in  the  production  of  whetstones  and  grindstones, 
being  excelled  only  by  Arkansas.  The  output  in  this  State  is  not  large, 
being  in  1895  but  300,000  pounds,  valued  at  $15,000.  The  demand, 
however,  is  constantly  increasing,  and  if  better  railway  facilities  were 
provided  the  industry  would  soon  become  a  prominent  one  in  the  area 
which  contains  the  raw  material. 
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Mark. — Many  inquiries  were  received  at  this  office  during  1896  rela* 
tive  to  marl  deposits  \a  Indiana.  Marl  is  a  very  nearly  pure  carbonate 
of  lime.  The  larger  deposits  in  the  State  are  found  in  the  vicinity  of  the 
lakes  of  northern  Indiana,  especially  near  Silver  Lake,  Dekalb  County ; 
Lime  Lake,  Steuben  County  ;*  Rome  City,  Noble  County ;  Rochester, 
Fulton  County,  and  North  Liberty,  St.  Joseph  County.  These  "shell 
marls"  are  pure  white  iu  color,  and  are  generally  supposed  to  be  the  re- 
mains of  fresh  water  shells.  They  probably  owe  their  origin,  however, 
to  deposits  from  calcareous  springs,  the  waters  of  which  contain  much 
lime  in  solution.  These  marls  are  coming  into  extensive  demand  for.  the 
making  of  Portland  cement,  which  is  made  from  carbonate  of  lime  and 
clay,  and  also  for  making  disinfeetauta  and  deodorizers. 

The  Bedford  oolitic  stone,  composed,  as  it  is,  of  98  per  cent,  pure  cal- 
cium carbonate,  would  seem  to  be  suitable,  after  grinding,  for  the  mak- 
ing of  Portland  cement.  Experiments  looking  to  tbie  end  have  been  re- 
cently carried  on,  which  I  understand  have  proven  successful,  and  a 
company  known  as  the  Bedford  Portland  Cement  Company  has  been  or- 
ganized, and  will  soon  erect  a  large  factory  for  making  the  cement  near 
Bedford,  Lawrence  County. 


During  the  past  decade  an  enormous  expansion  of  the  clay  industries 
has  taken  place  in  the  United  States.  The  utilization  of  vitrified  brick 
for  roadways  bas  created  a  new  and  distinct  industry,  thousands  of  miles 
of  streets  throughout  the  West  having,  since  1890,  been  paved  with  this 
material.  The  disappearance  of  our  forests,  and  the  consequent  rapid 
advancement  in  the  price  of  all  kinds  of  lumber,  bas  led  architects  and 
builders  to  investigate  more  carefully  the  value  of  clay  products  for 
Structural  purposes.  These  investigations  have  resulted  in  valuable  dis- 
coveries concerning  the  chemical  constituents  and  properties  of  clays ; 
have  suggested  the  invention  of  new,  or  the  improvement  of  old  forms 
of  macbioery  and  kilns,  for  their  manipulation  and  burning,  and  have 
proven  their  unexcelled  fitness  for  many  purposes  to  which  stone,  wood 
or  other  materials  were  previously  put. 

As  a  proof  that  tbe  general  public  is  beginning  to  appreciate  this 
fitness,  one  has  but  to  note  the  rapidly  increasing  use  of  terra  cotta  and 
pressed  brick  for  the  fronts  of  business  blocks  and  the  more  fashionable 
and  costly  private  residences;  of  clay  shingles  for  their  roofs,  and  of 
encaustic  tiles  for  their  floors  and  mantels.  Indeed,  all  present  signs 
point  to  clay — that  most  widely  distributed  and  cheapest  resource  known 
on  earth—as  the  leading  factor  in  tbe  future  structures  built  by  man. 
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That  Indiana  has  not  kept  pace  with  her  sister  States  in  this  rapid 
development  of  clay  industries  is  known  to  all  who  have  given  the  mat- 
ter any  attention.  Recent  and  accurate  stati:  tics,  compiled  by  the  United 
States  Bureau  of  Mineral  Resources,  show  that  of  the  total  value  of 
clay  products  manufactured  in  the  United  States  in  1895,  Ohio  made 
16  per  cent.;  Pennsylvania,  13  per  cent;  Illinois,  11  per  cent.;  New 
York,  9  per  cent.;  New  Jersey,  7  per  ceDt.;  while  Indiana  made  but  5 
per  cent,  and  they  largely  of  the  cruder  kinds.  The  reason  that  this 
State  ranks  as  low  as  it  does,  lies  not  in  the  lack  of  quantity  or  variety 
of  raw  materials,  nor  in  the  lack  of  enterprise  and  capital  among  her  cit- 
izens, but  almost  wholly  because  of  the  ignorance  prevailing  concerning 
the  location  and  quality  of  its  clay  deposits  and  the  uses  to  which  they 
are  capable  of  being  put. 

In  order  to  overcome  this  ignorance,  and  to  make  plain  (o  the  people 
of  the  State,  and  the  nation,  something  of  the  true  value  of  Indiana 
clays,  a  careful  study  of  the  "  Clay  Deposits  of  the  Coal -bearing  Coun- 
ties of  Indiana"  was  made  in  1895,  and  a  detailed  paper  thereon  was 
published  in  the  last  report  issued  by  this  Department.  This  paper 
proved  conclusively  that  with  the  exception  of  some  of  the  clays  used 
in  the  making  of  the  better  grades  of  terra  cotta,  encaustic  tile  and 
china  ware,  Indiana  possesses  in  great  abundance  the  raw  material  for 
making  every  kind  of  clay  product  used  within  her  bounds. 

The  kaolin  of  Lawrence,  Martin  and  Owen  Counties  can  not  be  ex- 
celled in  quality,  numerous  chemical  analyses  showing  it  to  be  composed 
of  more  than  98$  per  cent,  pure  silicate  of  alumina.  It  has  been  proven 
by  practical  use  to  be  well  suited  for  the  making  of  porcelain  ware,  and 
also  for  sizing  for  the  finer  grades  of  wall  and  letter  paper.  Experiments 
have  within  the  last  year  shown  it  of  excellent  quality  for  being  con- 
verted into  the  better  grades  of  ultramarine,  a  pigment,  of  which  26,000 
pounds  or  more  are  imported  weekly  at  a  cost  of  10  to  25  cenls  per  pound. 
It  can  also  be  used  for  making  the  finest  grades  of  refractory  ware,  such 
as  retorts,  glass  pots,  glass  tanks,  etc.  At  the  largest  known  deposit, 
near  Huron,  Lawrence  County,  thousands  of  tons  of  this  purest  of  clays 
can  be  seen,  comprising  a  stratum  five  to  eleven  feet  in  thickness ;  yet, 
since  1891  not  a  pound  has  been  put  to  use.  A  great  mineral  resource 
of  untold  value — there  it  lies,  unworked,  unutilized,  awaiting  only  the 
coming  of  energy  and  capital  to  make  it  up  into  many  kinds  of  products 
which  are  now  brought  into  our  State  from  distant  lands. 

Millions  of  tons  of  shales  and  underclays,  well  fitted  for  making  the 
best  grades  of  paving  brick,  exist  in  the  coal-bearing  counties  of  Indiana. 
These  clays  lie  in  the  closest  proximity  to  the  fuel  necessary  to  burn 
them ;  yet,  previous  to  1896,  of  the  1884,667  expended  by  twenty-seven 
towns  and  cities  (not  including  Indianapolis)  of  the  State  for  paving 
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brick,  no  less  than  $647,022  were  sent  to  Ohio  and  West  Virginia  for 
that  product. 

These  underclays  and  shales  can  also  be  made  into  the  best  of  sewer 
pipe,  roofing  tile,  terra  cotta,  hollow  brick,  "stone"  pumps,  pressed 
front  brick,  etc.  A  number  of  large  factories  have  been  recently  erected 
at  Brazil,  Terre  Haute,  Clinton,  Veedersburg,  Cayuga  and  other  towns 
for  utilizing  these  clays.  These  factories  have,  for  the  most  part,  been 
kept  very  busy,  even  during  the  dull  seasons  of  1895  and  1896,  the  de- 
mand for  their  products  being  in  many  instances  greater  than  the  possible 
supply.  They  have  proven  by  practical  experience  that  the  shales  and 
underclays  of  the  coal  measures  are  in  every  way  fitted  for  manufactur- 
ing each  of  the  products  above  mentioned.  These  factories  are  but  the 
forerunners  of  others  yet  to  come,  for  the  raw  material  is  there,  the  fuel 
necessary  to  burn  it  is  there,  railway  facilities  for  bearing  away  the  fin- 
ished product  are  plentiful,  and  where  these  three  necessary  elements  are 
present,  capital  in  time  is  sure  to  come,  to  be  invested  and  to  make  this 
section  of  our  State  a  great  clay  industrial  center. 

Potter's  clay  of  excellent  quality  abounds  near  Bloomingdale  and 
Annapolis,  Parke  County ;  Brazil  and  Clay  City,  Clay  County  ;  Hunting- 
burg,  Dubois  County;  Cannelton,  Perry  County;  Logootee  and  Shoals, 
Martin  County,  and  at  numerous  other  points  in  the  coal-bearing  area  of 
our  State.  Many  of  these  deposits  have  been  and  are  being  put  to  prac- 
tical use,  but  as  yet  no  large  potteries,  similar  to  those  at  Zanesville  and 
Akron,  Ohio,  have  been  erected  in  Indiana,  though  the  facilities  for 
raw  material  and  fuel  at  some  of  the  points  above  mentioned  can  not  be 
excelled  elsewhere  in  the  United  States. 

Fire  clays,  suitable  for  making  fire  brick,  saggers,  bessemer  converters, 
furnace  linings,  and  many  other  refractory  products,  occur  in  quantity  in 
the  coal-bearing  counties.  One  of  the  largest  and  purest  deposits  occurs 
near  Montezuma,  in  Parke  and  Vermillion  counties.  Chemical  analysis 
of  this  clay  proved  it  to  contain  98. 24  per  cent  of  clay  base  and  silica, 
and  but  1.76  per  cent,  of  fluxes.  It  has  been  in  use  for  over  twenty 
years  in  making  refractory  products. 

Clays  suitable  for  pressed  front  brick  occur  in  many  portions  of  the 
State.  Different  colors  of  these  brick  can  be  made  by  mixing  the  under- 
clays  of  the  coal  seams  with  surface  clays,  shales,  etc.  One  of  the  best 
clay  deposits,  not  only  for  making  pressed  brick  of  different  colors,  but 
for  making  many  other  kinds  of  clay  products,  occurs  at  Mecca,  Parke 
County,  Indiana.*  Another  large  deposit  suitable  for  making  the  finest 
of  red  front  brick  is  found  in  the  outskirts  of  the  town  of  Martinsville, 
Morgan  County.  Both  of  these  deposits  have  railway  facilities  already 
in  place,  and  at  Mecca  valuable  coal  mines  are  being  operated  on  the 
land. 
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Sand  suitable  for  glass  making  occurs  in  quantity  Dear  Pendleton, 
Madison  County;  Montpelier,  Blackford  County,  and  Lapel,  Hamilton 
County.  A  large  deposit  has  also  been  recently  discovered  near  Cox- 
ville,  Parke  County,  which  is  being  rapidly  developed.  A  fine  grade  of 
moulder's  eand,  suitable  tor  foundry  use,  occurs  near  Centreton,  Morgan 
County;  Rock  port,  Spencer  County,  and  Salem,  Washington  County, 
and  the  Hon  L.  U.  Dowuey,  of  Goaport,  has  recently  discovered  a  sim- 
ilar deposit  of  large  extent  near  that  town. 

Hand  suitable  for  builders'  purposes  and  similar  uses  occurs  in  all  parts 
of  the  State,  one  of  the  largest  available  deposits  which  has  come  to  my 
notice  being  located  one  mile  north  of  Mecca,  Parke  County.  The  de- 
posit at  this  point  is  thirty-five  feet  thick  and  one-half  mile  long,  and 
lies  alongside  a  switch  of  the  C.  &  I.  C.  Railway. 


Among  the  most  valuable  natural  resources  of  Indiana  are  her  soils. 
More  people  are  dependent  upon  them  than  upon  all  the  rest  of  her  re- 
sources and  manufacturing  establishments  combined.  The  study  of  the 
origin,  distribution  and  constituents  of  soils  falls  naturally  to  the  De- 
partment of  Geology,  though  many  eesays  and  valuable  papers  relating 
to  their  culture  and  fertilization  appear  in  the  Reports  of  the  State 
Board  of  Agriculture. 

The  soils  of  Indiana  may  be  roughly  classified  into  three  great  groups, 
viz. :  drift  soils,  residual  soils  and  alluvial  soils.  The  drift  soils  are 
found  in  the  northern  three-fourths  of  the  State,  are  extremely  varied 
in  depth  and  character,  and  are  formed  of  a  mass  of  heterogeneous  ma- 
terial which  was  brought  to  its  present  resting  place  by  a  great  glacier  or 
slowly  moving  sheet  of  ice  which,  thousands  of  years  ago,  covered  the 
area  mentioned. 

The  residual  soils  are  found  in  the  counties  s  uth  of  the  southern 
limit  of  the  glacier.  They  were  formed  for  the  most  part  in  the  place 
where  they  are  now  found  by  the  decay  of  the  underlying  limestone  or 
sandstone  rocks.  The  variety  of  materials  entering  into  their  composi- 
tion is  therefore  limited,  and  they  are  for  that  reason  among  the  poorer 
soils  of  the  State. 

The  alluvial  soils  are  those  of  the  river  and  creek  bottoms  throughout 
the  State.  Gentle  rains  and  earth-born  torrents,  little  trickling  rills  and 
strong  streams  are  ever  at  work  tearing  down  the  soils  and  underlying 
clays  from  every  slope  and  bearing  them  away  to  lower  levels.  The 
small  water-formed  trench  of  to-day  next  year  becomes  a  chasm  and 


it*  Google 


22  REPORT  OF  STATE  GEOLOGIST. 

ages  hence  a  hollow,  and  the  transported  material  is  gradually  deposited 
as  alluvial  soil  over  the  so-called  "  bottom  lands"  which  are  annually 
overflowed. 

In  the  production  of  any  cereal  nothing  new  is  created,  but  forms  of  mat- 
ter, already  existing  in  the  earth,  air  and  water  are  utilized  by  the  grow- 
ing plant.  Taking  wheat  for  example,  besides  the  carbon,  hydrogen 
and  oxygen,  which  make  up  the  greater  bulk  of  the  straw  and  grain, 
and  which  are  abundant  enough  in  the  air  and  water,  potash,  nitrogen, 
phosphoric  acid,  magnesia,  lime,  sulphur,  chlorine  and  silicon  are  abso- 
lutely essential  constituents.  If  any  one  of  these  is  lacking  in  the  soil, 
or  is  present  in  a  form  not  available  by  the  wheat  roots,  the  plants  will 
not  flourish  and  the  soil  will  be  worthless  for  wheat  production.  Such  a 
soil  may,  in  most  cases,  be  made  to  produce  a  crop  of  grain  by  adding  to 
it  the  constituent  which  is  lacking,  but  if  this  can  not  be  done  except  at 
a  prohibitory  cost,  or  one  at  which  more  fertile  ground  can  be  procured, 
the  soil  may  be  regarded  as  "  worn  out"  or  barren. 

The  drift  soils,  which  cover  the  northern  and  central  portions  of 
Indiana,  derived,  as  they  were,  from  various  primary  and  igneous  rocks 
tn  the  far  north — ground  fine  and  thoroughly  mixed,  as  they  were,  by 
the  onward  moving  force  of  a  mighty  glacier— are  usually  rich  in  all  the 
above  named  necessary  constituents  of  plant  food.  Neither  they  nor  the 
alluvial  soils  require  a  large  annual  outlay  for  artificial  fertilizers  as  do 
the  residual  soils  of  southern  Indiana,  over  which  the  drift  of  the  glacial 
period  did  not  extend. 

Analyses  of  soils  from  every  county,  showing  the  proportions  of  phos- 
phates, nitrates  and  other  necessary  elements  of  vegetation,  should  be 
made.  From  them  the  farmer  could  determine  what  constituent  of  his 
soil,  if  any,  is  deficient,  and  could  supply  the  same  in  suitable  quantities 
and  in  an  available  form.  From  them,  also,  it  would  be  possible  to 
specify  the  localities  where  the  different  staple  crops  could  be  most  ad- 
vantageously grown,  instead  of  compelling  the  farmers  to  learu  the  pe- 
culiarities of  their  lands  by  experiments  which  necessarily  consume  time 
and  exhaust  the  soil.  Such  a  series  of  analyses,  and  an  exhaustive  re- 
port dealing  with  the  origin,  distribution  and  fertilization  of  our  soils, 
can  "only  be  undertaken  and  carried  to  successful  completion  when  the 
Legislature  of  our  State  becomes  more  generous  in  the  sum  allotted  for 
the  maintenance  of  the  Department  of  Geology. 


The  above  is  a  brief  resume'  of  the  more  important  resources  of 
Indiana.  As  already  noted,  these  resources  are  being  developed  at  the 
rate  of  nearly  twenty  millions  of  dollars  yearly,  yet  much  of  the  capital 
which  is  bringing  about  this  development  is  owned  by  parties  outside  the 
State.     They  reap  the  benefits  ;  they  pocket  the  profits.       The  people  of 
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Indiana,  with  hundreds  of  thousands  of  dollars  of  eapital  lying  idle,  are 
for  the  most  part  reluctant  to  invest  in  the  resources  of  their  State.  They 
stand  by  and  see  our  thickest  coal  veins,  our  greatest  clay  factories,  our 
largest  stone  quarries,  the  majority  of  our  oil  wells,  and  the  greater  part 
of  our  natural  gas  property  owned  and  operated  by  foreign  capital. 

A  few  millions  of  dollars  are  invested  in  developing  these  resources 
and  pay  taxes  into  our  treasuries,  but  the  profits,  aggregating  far  greater 
sums,  go  into  the  coffers  of  non-resident  owners.  Were  Indiana  capital 
invested,  both  capital  and  profits  would  remain  in  the  Slate,  and  the 
wealth  upon  which  taxes  are  based  would  increase  in  much  greater  pro- 
portion. 

In  the  clay  industry,  especially,  should  Indiana  capital  be  invested,  and 
the  several  millions  of  dollars  now  annually  sent  outside  the  State  for 
clay  products  be  kept  within  her  bounds.  With  raw  material  and  fuel 
both  plentiful,  home  factories  should  be  erected,  should  be  protected, 
should  be  patronized,  for  in  such  a  way  only  can  the  future  wealth  and 
welfare  of  the  State  be  increased  and  plentiful  labor  be  provided  for  her 
working  men. 

OTHER  FEATURES   OF  THE   REPORT. 

Besides  the  features  already  mentioned,  the  present  report  contains  a 
paper  od  "The  Geology  of  Vigo  Coanty,"  by  Dr.  J.  T.  Scovell,  of 
Terre  Haute 

In  this  paper  Dr.  Scovell  has  given  especial  attention  not  only  to  the 
general  geology  of  tbe  county,  but  bas  treated  fully  its  economic  resources 
and  arcl  asology.  The  paper  is  accompanied  by  an  excellent  map  of  the 
county,  showing  the  location  of  all  the  more  important  features  mentioned 
in  the  text.  Both  paper  and  map  are  based  on  careful  observations  made 
during  a  residence  of  more  than  twenty  years,  so  that  the  report  is  much 
more  valuable  and  can  be  relied  npon  much  more  fully  than  if  written  by 
a  non-resident  assistant  detailed  for  that  purpose. 

A  paper  upon  "  The  Flora  of  Vigo  County,"  based  upon  notes  accu- 
mulated during  a  seven  years'  study  of  the  plants  of  tbe  county,  was 
prepared  by  the  writer,  and  is  published  in  connection  with  Dr.  Sco veil's 
paper. 

But  little  has  heretofore  been  written  concerning  the  caves  of  southern 
Indiana.  These  caves  are  numerous  in  the  thick  limestone  formations 
of  that  section  of  the  State,  and  form  one  of  its  natural  features  well 
worthy  of  special  investigation  by  all  who  enjoy  the  study  of  Nature.  A 
five  weeks'  trip,  devoted  to  the  exploration  of  a  number  of  these  caves, 
was  made  by  the  writer  and  a  party  of  assistants  in  the  summer  of  1896, 
the  main  object  in  view  being  the  collecting  of  underground  specimens 
for  the  State  Museum.     Full  notes  relative  to  the  origin,  size,  shape  and 
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fauna  of  each  cave  visited  were  taken  and  from  these  Dotes  a  paper  en- 
titled "Indiana  Caves  and  Their  Fauna"  has  been  prepared,  and  forms 
a  part  of  this  report. 

THE  STATE  MUSEUM. 

To  the  State  Museum  connected  with  the  Department  of  Geology  many 
additions  have  been  made  during  the  past  two  years.  Among  these  may 
be  mentioned  more  than  two  hundred  mounted  birds  and  mammals,  a 
large  collection  of  birds'  eggs,  a  case  of  clays  and  clay  products,  a  case 
of  cave  specimens  and  a  case  of  native  woods,  most  of  which  are  from 
Indiana. 

The  greater  portion  of  the  contents  of  the  Museum  have  been  re- 
arranged on  an  accurate  scientific  basis  and  typewritten  labels  prepared 
therefor.  This  work  has  been  done  by  myself  and  assistants  during  the 
winter  months,  after  the  completion  of  the  annual  report  and  before  the 
beginning  of  the  next  season's  field-work.  A  catalogue  of  the  contents 
of  the  Museum  has  also  been  partially  prepared  and  will  be  published  as 
soon  as  the  work  is  completed.  It  is  my  ambition  to  make  the  Museum  a 
representative  collection  of  Indiana  geological  and  natural  history  speci- 
mens, where  much  may  be  learned  of  the  forma  of  life  inhabiting  our 
Slate  in  the  past,  as  well  as  those  found  therein  at  present.  The  Museum 
has  already  become  a  center  of  attraction  to  many  people  of  the  State 
who  visit  Indianapolis,  aud  its  educating  effect  can  hardly  be  over-esti- 
mated. Many  teachers  bring  their  pupils  in  a  body  and  spend  a  day  or 
two  in  looking  over  its  contents.  All  visitors  are  welcome — the  open 
hours  being  from  9  A.  H.  to  4  p.  m.,  except  on  Sundays  and  legal  holi- 
days. 

OFFICE  WORK. 

More  than  two  thousand  letters  relative  to  the  resources  of  Indiana, 
were  answered  from  the  office  of  the  Department  in  1896.  They  came 
not  only  from  citizens  of  Indiana,  but  from  almost  every  State  in  the 
Union,  and  proved  conclusively  the  need  of  a  central  bureau  where  such 
information  can  be  obtained.  Taking  into  consideration  the  vastnees  of 
the  undeveloped  resources  of  the  State,  and  the  fact  that  the  Department 
of  Geology  is  the  only  official  source  of  information  concerning  them,  it 
would  seem  that  Indiana  should  not  only  maintain,  but  maintain  liber 
ally,  that  Department  which  has  for  tte  purpose  the  advertising  of  these 
resources  to  the  other  States  and  nations  of  the  world.  Omitting  the 
soils  and  taking  the  estimate  of  120,000,000,  which  is  an  extremely  low 
one,  aa  the  annual  value  of  the  resources  at  present  produced,  the  sum 
allotted  to  the  Department  for  the  years  1896-'97  was  but  thirty-five 
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one-thousand  the  of  one  per  cent,  of  that  productive  value.  What  busi- 
ness man  would,  for  a  moment,  think  of  carrying  on  a  successful  business 
with  so  small  a  percentage  spent  for  advertising?  Yet  the  advertising 
at  present  done  through  its  reports  can  but  result  in  bringing  into  the 
State  a  vast  amount  of  capital,  the  taxes  on  which  will  soon  amount  to  a 
hundredfold  more  than  the  few  thousand  dollars  now  set  apart  for  the 
annual  maintenance  of  the  Department  of  Geology  and  Natural  Re- 
sources. 
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THE  PETROLEUM  INDUSTRY  IN  INDIANA. 


.    BLATCHLEY. 


DEFINITION  OF  PETBOLEUM—  GEOGRAPHICAL  DISTRIBUTION  OF  PETRO- 
LEUM—ORIQW  OF  PETROLEUM — GEOLOGICAL  DISTRIBUTION  OF 
PETROLEUM — PHYSICAL  AND  CHEMICAL  PROPERTIES  OF  INDIANA 
PETROLEUM. 

The  two  resources  of  natural  gas  and  petroleum  have,  within  the  past 
decade,  added  vastly  to  the  wealth  and  population  of  the  northern  half 
of  Indiana.  Tbe  former  was  the  first  discovered,  and  millions  of  dollars 
have  been  invested  iu  manufactories  in  the  gas  field,  and  thousands  of 
people  from  other  States  and  countries  have  nocked  thereto,  finding 
plentiful  employment  at  good  wages. 

Following  fast  upon  the  development  of  the  gas  area  came  the  discov- 
ery of  petroleum  in  Wells  and  neighboring  counties,  and  tbe  sinking  of 
bores  for  the  "  rock  oil"  so  long  stored  in  the  porous  reservoirs  of  the 
Trenton  limestone  has  gradually  developed  into  a  notable  industry  in  at 
least  sis  counties  of  the  State. 

Although  constant  demands  have  been  and  are  being  made  upon  the 
State  Geologist  for  literature  and  maps  relative  to  the  Indiana  oil  field, 
hitherto  they  could  not  be  furnished  because  none  bad  been  prepared. 
The  only  paper  published  by  the  Department  of  Geology  upon  the  sub- 
ject was  oue  of  twenty  pages  in  the  report  for  1891.  It  was  written  by 
A.  C.  Benedict,  then  an  attache  of  the  Department,  and  dealt  more 
largely  with  the  history  of  petroleum,  and  with  areas  in  Indiana  not  now 
producing  oil  in  commercial  quantities,  than  with  the  present  productive 
field. 

In  consideration  of  this  lack  of  literature  on  the  subject,  and  in  ac- 
cordance with  the  plan  adopted  by  the  pre»ent  Geologist  of  taking  up 
tbe  chief  resources  of  the  State  and  treating  each  in  detail,  the  present 
paper  has  been  prepared.  It  is  based  upon  a  careful  study  of  the  field 
made  by  the  Geologist  in  person  during  the  months  of  June,  September 
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and  October,  1896,  and  has  been  supplemented  by  notes  and  reports  re- 
received  from  different  persona  in  toe  field  up  to  January  1,  1897,  so 
that  it  may  be  considered  as  fairly  representative  of  the  developments 
made  to  that  date. 

As  one  travels  through  the  oil  district  of  the  State  a  sense  of  the  great- 
ness of  the  industry  grows  rapidly  upon  him.  One  might  study  it  for 
years  and  yet  not  master  its  every  intricacy.  He  finds  a  vast  system  of 
pumps,  tubes  and  pipes  drawing  a  stored  liquid  from  the  depths  of  the 
earth  and  transporting  it  hundreds  of  miles  to  distant  refineries,  there  to 
be  separated  into  parts,  each  of  which  serves  as  a  basis  for  articles  of 
manifold  kinds  for  the  use  of  man.  Depending  upon  this  industry  are 
several  thousand  men — rig  builders,  drillers,  tool  dressers,  pumpers,  pipe- 
men,  gangers,  etc.,  each  class  performing  a  special  duty  and  all  working 
in  harmony  for  the  advancement  of  the  common  industry.  Yet  the 
resource  itself  is  seldom  seen,  except  where  it  overflows  in  waste,  even 
by  the  army  of  workmen  who  are  engaged  in  its  production. 

In  a  study  of  sucb  resources  as  coal,  olay,  building  stone,  etc.,  one  can 
see  the  strata  in  situ,  note  their  arrangement,  measure  their  thickness 
and  study  in  detail  their  relation  to  their  surroundings ;  but  in  an  area 
covered  so  deeply  with  drift  as  is  the  oil  field  of  Indiana,  and  where  the 
resource  iu  question  is  contained  in  a  rock  formation  nowhere  exposed  to 
view  within  the  State,  the  difficulties  in  tbe  way  of  a  proper  presentation 
of  the  subject  are  many.  The  records  of  the  formations  passed  through 
by  the  bores  had  to  be  obtained  from  drillers  and  operators,  many  of 
whom  had  little  geological  knowledge  Moreover,  their  records  were 
scanty  in  detail,  noting  little  else  than  tbe  number  of  feet  of  drive  pipe 
and  casing  used,  tbe  depth  at  which  the  Trenton  rock  was  found,  and 
the  total  depth  of  the  bore.  However,  I  fouud  them  at  all  times  willing 
to  place  at  my  disposal  such  knowledge  and  records  as  they  possessed,  and 
to  them  I  am  indebted  for  such  records  as  are  included  in  the  report. 
To  Messrs.  L.  C.  Davenport,  of  Bluffton ;  E.  J.  Little,  of  Van  Buren  ; 
Benjamin  Fulton,  of  Portland,  and  A.  T.  McDonald  and  W.  S.  Morton, 
of  Montpelier,  I  am  under  special  obligations  for  services  reudered,  both 
in  the  field  and  since  my  return  therefrom. 
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DEFINITION   OF  PETROLEUM. 

Various  natural  products,  called  bitumens,  have  been  known  to  man- 
kind for  many  centuries.  These  bitumens  comprise  a  class  of  minerals, 
each  member  of  which  is  made  up  largely  of  the  nonmetallic  elements,* 
carbon  and  hydrogen,  so  combined  that  the  resulting  compound  will  burn 
readily,  with  a  bright  flame  and  without  leaving  a  residue. 

Petroleum  a  Bitumen. — Like  most  other  kinds  of  matter,  the  bitumens 
occur  in  three  forms,  namely,  solids,  liquids  and  gases.     Each  of  these 
forms  has  many  varieties,  to  which  different  names  are  given  in  different 
countries,  but  the  typical  representatives  of  each  form  are  as  follows: 
Solid  :  Asphalt  or  Asphaltum. 
Liquid:  Petroleum. 
Gaseous :  Natural  Gas. 

Between  these  different  forms  of  bitumen  a  close  relationship  exists. 
Especially  is  this  true  of  petroleum  and  asphaltum,  the  one  merging  into 
the  other  through  the  intermediate  varieties  known  as  mineral  tar,  mineral 
pitch,  etc.  It  is  also  well  known  that  when  petroleum  is  freely  exposed 
to  the  atmosphere  for  a  long  time,  it  loses  certain  volatile  constituents, 
and  gradually  passes  into  asphalt. 

While  natural  gas  seems  more  remotely  related  to  petroleum,  the  two, 
in  ages  past,  probably  had  a  common  origin.  Marsh  gas,  or  light  car 
buretted  hydrogen  (CH4)  makes  up  more  than  ninety  per  cent,  of  nat- 
ural gas.  Petroleum,  when  destructively  distilled,  yields  a  large  per- 
centage of  the  inflammable  marsh  gas.  Again,  no  geological  formation 
is  known  to  yield  gas  in  large  amount  without  in  some  portion  of  its  area 
yielding  oil  as  well.  Taking  these  facts  into  consideration,  and  at  the 
same  time  remembering  that  in  nature  each  form  of  matter  is  constantly 
undergoing  change,  it  is  very  likely  that  in  the  thousands  of  centuries 
which  have  elapsed  since  the  petroleum  was  formed,  much,  if  not  all,  of 
the  natural  gas  has  been  derived  from  it  by  volatilization,  or  otherwise. 

The  word  "petroleum,"  like  "natural  gas,"  relates  to  the  origin  rather 
than  the  composition  of  the  substance.  It  is  derived  from  two  Latin 
words  "pebra,"  a  rock,  and  "oleum,"  oil, and  in  many  localities  the  name 
"  rock  oil"  is  given  it. 

*Ad  'l*mmi  ie  one  of  (be  seventy  primary  forme  of  matter  which  make  ap  the  universe. 
It  is  &  substance  which  bu  never  been  separated  into  anything  simpler.  Two  or  more  ele- 
ment! united  together  form  ■  ..impound.  There  are  millions  or  compound!,  bat  only  seventy 
element*.  For  example:  Wood  ie  a  compound,  which  in  the  chemical  laboratory  can  be 
separated  into  three  Bubetaooee,  carbon,  hydrogen  and  oxygen;  but  no  man  haa  aa  yet  been 
able  to  separate  carbon,  hydrogen  or  oxygen  into  anything  simpler  than  themselves.  Hence, 
they  are  elements.  The  seventy  elements  bear  the  same  relation  to  the  compounds,  aa  the 
twonly-sii  letter*  of  the  English  language  bear  to  ita  four  hundred  thousand  words.  Or,  to 
atate  it  itlll  differently,  the  elements  farm  the  alphabet  of  the  universe. 
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GEOGRAPHICAL  DISTRIBUTION   OF  PETROLEUM. 

JT  Contrary  to  common  belief,  petroleum  is  widely  and  abundantly  dis- 
tributed throughout  the  countries  of  the  world  ;  while  its  geological  hori- 
zons include  every  known  formation  from  the  old  Archajan  rocks  up  to 
the  later  members  of  the  Tertiary  period. 

New  Zealand,  Australia,  Japan,  China  and  India,  all  have  large 
known  deposits ;  those  of  Japan  having  been  put  to  use  for  more  than  a 
thousand  years. 

Farther  northwest,  at  Baku,  in  the  Russian  province  of  Apsheron,  on 
the  shores  of  the  Caspian  Sea,  is  the  richest  pool  of  petroleum  known  to 
man.  The  oil  from  this  district  baa  been  used  for  2,500  years,  and  as 
far  back  as  the  thirteenth  century  Marco  Polo  wrote  of  it  as  follows : 

"  On  the  confines  toward  Georgine  there  is  a  fountain  from  which  oil 
springs  in  great  abundance,  inasmuch  as  a  hundred  ship-loads  might  be 
taken  from  it  at  one  time.  This  oil  is  not  good  to  use  with  food,  but  is 
good  to  burn,  and  is  also  used  to  anoint  camels  that  have  the  mange. 
People  come  from  vast  distances  to  fetch  it,  for  in  all  countries  round 
there  is  no  other  oil." 

The  Apsheron  peninsula  proper  has  a  known  oil  bearing  area  of  1,200 
square  miles  though  but  seven  square  miles  are  at  present  developed. 
The  oil  is  formed  in  loose  sandstone  or  coarse  sand  beds  of  the  Eocene 
age.     Since  1875  a  number  of   flowing   wells  or  fountains  have  been 
drilled,  the  yield  of  some  of  which  is  given  by  Redwood  as  follows  :* 
One  in  1875,     14,300  barrels  daily. 
One  in  1876,      6,430  barrels  daily  for  3  months. 
One  in  1883,     13,700  barrels  daily  for  1  week. 

On  September  1,  1883,  the  famous  "Droojha"  fountain  was  drilled 
in  at  a  depth  of  574  feet,  and  commenced  flowing  at  a  rate  of  40,000  to 
50,000  barrels,  valued  at  over  $50,000,  daily.  This  well  has  been  graph- 
ically described  as  follows : 

"  The  fountain  was  a  splendid  spectacle — -it  was  the  largest  ever  known 
in  Baku.  When  the  first  outburst  took  place  the  oil  had  knocked  off  the 
roof  and  part  of  tbe  sides  of  the  derrick,  but  there  was  a  beam  left  at  the 
top  against  which  tbe  oil  burst  with  a  roar  in  its  upward  course,  and 
which  served  in  a  measure  to  check  its  velocity.  The  derrick  itself  was 
seventy  feet  high,  and  the  oil  and  the  sand,  after  bursting  through  tbe 
roof  and  Bides,  flowed  fully  three  times  higher,  forming  a  greyish-black 
fountain,  tbe  column  clearly  defined  on  the  southern  side  but  merging  in 
a  cloud  of  spray  thirty  yards  broad  on  the  other.  A  strong  southerly 
wind  enabled  us  to  approach  within  a  few  yards  of  the  crater  on  the 
former  side,  and  to  look  down  into  tbe  sandy  basin  formed  round  about 
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the  bottom  of  the  derrick,  where  the  oil  was  bubbling  around  the  stock 
of  the  oil  shoot  like  a  geyser.  The  diameter  of  the  tube  up  which  the 
oil  was  rushing  was  ten  inches.  On  issuing  from  this  the  fountain  formed 
a  clearly  defined  stem  about  eighteen  inches  thick,  and  shot  up  to  the 
top  of  the  derrick,  where,  in  striking  against  the  beam,  which  was  already 
worn  half  through  by  the  friction,  it  got  broadened  out  a  little.  Thence 
continuing  ils  course  more  than  two  hundred  feet  high,  it  curled  over  and 
fell  in  a  dense  cloud  to  the  ground  on  the  north  side,  forming  a  sand 
bank  over  which  the  olive-colored  oil  ran  in  innumerable  channels  toward 
the  lakes  of  petroleum  that  had  been  formed  on  the  surrounding  estates. 
Now  and  again  the  sand  flowing  up  with  the  oil  would  obstruct  the  pipe, 
or  a  stone  would  clog  the  course.  Then  the  column  would  sink  for  a  few 
seconds  lower  than  two  hundred  feet,  to  rise  directly  afterward  with  a 
burst  and  a  roar  to  three  hundred.  Some  idea  of  the  mass  of  matter 
thrown  up  from  the  well  could  be  formed  by  a  glance  at  the  damage  done 
on  the  southside  in  twenty-four  hours — a  vast  shoal  of  sand  having  been 
formed,  which  had  buried  to  the  roof  some  magazines  and  shops,  and  had 
blocked  to  the  height  of  six  or  seven  feet  all  the  neighboring  derricks 
within  a  distance  of  fifty  yards.  Borne  of  the  sand  and  oil  had  been 
carried  by  the  wind  nearly  one  hundred  yards  from  the  fountain.  Stand- 
ing on  the  top  of  the  sand  shoal  we  could  see  where  the  oil,  after  flowing 
through  a  score  of  channels  from  the  ooze,  formed  in  the  distance,  on 
lower  ground,  a  whole  series  of  oil  lakes,  some  broad  enough  and  deep 
enough  to  float  a  boat  in.  Beyond  this  the  oil  could  be  seen  flowing  away 
in  a  broad  channel  towards  the  sea.  The  well  was  capped  on  the  29th 
of  December,  1883,  after  giving  an  amount  of  oil  estimated  at  220,000 
to  500,000  tons."* 

"The  remarkable  feature  of  this  well  was,  that  instead  of  making  its  owner  a 
millionaire,  as  would  have  been  the  case  in  America,  it  both  ruined  him  and 
broke  the  heart  of  the  engineer  who  bored  it.  The  reason  was  that  the  fountain 
belonged  to  a  small  Armenian  company,  which  had  enough  ground  for  a  well  but 
not  enough  for  large  reservoirs.  The  oil  flowed  over  neighboring  properties,  and 
was  partially  caught  and  sold  by  those  on  whose  land  it  trespassed,  and  the  quan- 
tity was  bo  great  ss  to  reduce  the  price  enormously,  while  at  the  same  time  the 
deluge  of  sand  did  so  much  damage  in  swamping  the  neighboring  wells  and 
houses  that  the  amount  of  compensation  claimed  from  the  Droojba  company  far 
exceeded  the  value  of  the  oil  recovered  by  theni.t" 

The  most  productive  well  ever  drilled,  however,  was  about  one-third 
of  a  mile  from  the  Droojba,  and  began  producing  in  March,  1893,  at 
the  rate  of  120,000  barrels  daily.  It  will  be  seen  from  the  above  ex- 
tracts that  the  spouting  wells  of  the  Caspian  far  outstrip  their  American 
competitors  in  volume  and  energy. 
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Westward  from  Baku  oil  is  found  in  numerous  countries  of  continental 
Europe,  the  meet  important  deposits  being  in  Galicia,  Roumania  and 
Denmark. 

In  the  New  World  deposits  of  petroleum  are  known  in  Mexico,  Peru, 
Venezuela,  Alaska,  and  Ontario,  Canada;  but  its  most  important  oil 
field  occupies  a  broad  zone  about  750  miles  in  length,  extending  from 
New  York  State  south  and  west  through  western  Pennsylvania,  West 
Virginia,  Ohio  and  part  of  northern  Indiana.  Outside  of  this  area  the 
most  important  oil  fields  in  the  United  States  are  near  Los  Angeles, 
California,  where  1,200,000  barrels  were  produced  in  1895;  and  in 
Colorado,  which  produced  530.000  barrels  the  same  year.  Small  fields 
are  also  developed  in  Wyoming,  Kansas,  Kentucky  and  Tennessee. 

The  following  table  gives  the  production  of  petroleum  in  the  United 
States  from  1859  to  1895,  inclusive,  together  with  the  average  yearly 
price  per  barrel : 
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f   OF  PETROEEIIM. 


How  and  from  what  source  did  petroleum  and  natural  gas  originate? 
The  answer  to  this  question  has  been  sought,  especially  in  recent  years, 
by  the  most  eminent  chemists  and  geologists  of  the  world.  Many  labora- 
tory experiments  have  been  made  with  a  view  to  answering  it,  and  from 
the  results  thus  obtained  numerous  theories  have  been  advanced,  but  no 
one  of  them  has,  as  yet,  found  universal  acceptance.  The  more  import- 
ant of  these  theories  will  be  taken  up  and  briefly  discussed  in  the  present 
paper.  For  convenience  they  will  be  separated  into  two  groups,  viz. : 
inorganic  and  organic  theories. 

INORGANIC  THEORIES. 

While  the  theories  which  ascribe  the  origin  of  petroleum  to  inorganic 
objects  have    few  adherents  among  the  geologists  and  scientists  of  the 
present  day,  among  the  masses  of  the  people  who  think  of  such  subjects 
it  is  perhaps  the  prevailing  opinion  that  in  some  mysterious  manner  oil 
and  gas  have  been  and  are  being  formed  in  the  depths  of  the  earth  by 
the  action  of  water  upon  rocks  or  metals.     Such  an  opinion  probably  had 
its  origin  in  a  theory  advanced  in  1866  by  Berthelot,  a  dis- 
tinguished  French  chemist.     He  expressed  the  view  tbat  the 
™      interior  of  the  earth  contains  large  quantities  of  the  alkali 
metals,  potassium  and  sodium,  in  a  free  or  uu  combined  state,  and  that 
water,  charged  with  carbonic  acid,  finds  its  way  to  these  metals,  and,  as- 
sisted by  the  high  temperature  and  great  pressure  necessarily  existing  at 
such  depths,  combines   with   them    to   form    both    liquid   and  gaseous 
bitumens. 

It  is  needless  to  say  that  such  a  theory  finds  little  credence  among 
scientists  and  others  acquainted  with  the  many  conditions  under  which 
petroleum  exists  in  the  rocks  of  the  earth.  The  theory  is  based  wholly 
upon  remote  possibilities,  and  is  incapable  of  the  slightest  verification  by 
the  geologist.  Not  a  particle  of  evidence  exists  tending  to  prove  that 
either  sodium  or  potassium  occurs  uncombined  in  the  interior  of  the 
earth.  Even  if  they  should  so  occur,  neither  of  the  two  is  a  constituent 
of  petroleum,  and  the  latter,  according  to  tbe  theory,  would  have 
to  be  wholly  formed  from  the  water  charged  with  carbonic  acid,  which, 
in  itself,  is  impossible. 

Another  inorganic  theory  which  has  gained  wide   circulation  is  that 

of  Mendeljeff,  proposed    in   1877.     He   refers   to  the  great 

™     density  of  the   earth   and    to   the    well  known   presence   of 

neoTs'     iron   in  meteorites    and    the   solar    system,   as    shown   by 

the  spectroscope. 
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Assuming  tbe  commonly  accepted  theory  of  La  Place,  that  the  earth 
has  been  formed  from  incandescent  matter  thrown  off  from  tbe  sun,  be 
asserts  tbat,  according  to  well-known  physical  laws,  tbe  vapors  making 
up  the  incandescent  matter  arranged  themselves  according  to  their  spe- 
cific gravities,  the  heavier  being  nearer  tbe  center  of  the  earth,  and  the 
lighter  nearer  its  surface.  In  this  manner  iron,  either  pure  or  in  the 
form  of  a  carbide,  was  collected  in  large  quantities  at  great  depths  in  the 
earth.  Afterwards,  by  internal  forces,  the  cooler  crust  of  the  earth  has 
been  broken  and  allows  tbe  water  which  has  collected  thereon  to  run 
through  tbe  fissures  to  the  hot  masses  of  iron  carbide.  The  iron  forms 
an  oxide  with  the  oxygen  of  the  water.  The  hydrogen  of  the  water 
unites  with  the  carbon  from  tbe  iron  to  form  a  light  hydrocar- 
bon, which  in  time  is  condensed  into  the  heavier  petroleum.  In  this  way 
he  claims  that  not  only  the  deposits  of  bitumens  already  existing  have 
been  formed  but  new  ones  are  continually  being  formed  at  great  depths 
in  tbe  earth  and  are  gradually  forced  upward  into  cracks  and  fissures 
nearer  its  surface  and  there  stored.  As  for  the  proofs  of  his  theory,  he 
asserts  that  tbe  largest  deposits  of  petroleum  are  found  in  the  neighbor- 
hood of  mountain  ranges,  where  fissures  leading  to  the  depths  of  the 
earth  are  most  likely  to  occur,  and  tbat  he  and' other  chemists  have  ob- 
tained petroleum-like  hydrocarbons  by  tbe  action  of  boiling  water  or 
dilute  hydrochloric  acid  upon  spiegeleisen  (carbide  of  iron  and  man- 
ganese). 

The  theory  of  MendeljefT,  like  that  of  Berthelot,  baa  few  facts  to  bear 
it  out.  In  America,  at  least,  every  field  in  which  oil  has  been  found 
controverts  its  leading  assumptions.  The  larger  oil  fields  of  this  country 
are  not  found  along  mountain  ranges,  but  over  level  areas.  There  are 
within  their  bounds  no  fissures  or  cracks  leading  to  the  inner  depths  of 
the  earth.  The  oil  is  found  in  pores  of  minute  size  between  the  grains 
of  sandstone  or  limestone  rock  in  which  it  occurs,  and  not  in  fissures  and 
rents  of  the  rock.  Again,  there  is  not  a  particle  of  known  evidence 
tending  to  prove  the  presence  of  iron  carbide  in  quantity  at  great  depths 
in  the  earth;  and  even  though  a  few  of  the  simpler  members  of  the 
series  of  hydrocarbons  to  which  petroleum  belongs  have  been  formed 
artificially  in  the  chemical  laboratory  ftom  inorganic  substances,  all 
attempts  to  thus  form  such  complex  compounds,  as  is  petroleum  itself, 
have  proven  fruitless. 

Such  theories  as  those  of  Berthelot  and  MendeljefT  are,  to  say  the 
least,  not  only  crude  and  unscientific,  but  are  productive  of  much  harm, 
in  that  they  tend  to  cause  the  masses  to  believe  tbat  natural  gas  and 
petroleum  are  being  formed  as  fast  as  they  are  used.  Such  a  belief  Is 
responsible  for  much  of  tbe  reckless  waste  which  has  taken  place  in  the 
gas  fields  of  Indiana  in  tbe  past ;  a  waste  which  has  already  brought  the 
stored  supply  down  close  to  tbe  limit  at  which  the  natural  rock  pressure 
of  the  gas  is  overcome  by  salt  water. 
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ORGANIC  THEORIES. 


Among  geologists  and  scientists  in  general  it  is  now  commonly  believed 
that  petroleum  has  been  derived  from  the  decomposition  of  animal  or 
vegetable  bodies,  or  both.  Many  laboratory  experiments  and  facts  ob- 
served in  nature  tend  to  confirm  this  belief.  For  example,  when  the 
body  of  an  animal  or  plant  is  distilled  in  a  closed  retort  or  undergoes  de- 
cay in  the  absence  of  air  certain  gaseous  and  liquid  products  are  always 
derived.  Again,  oily  water  frequently  exudes  from  peat  mosses,  and 
marsh  gas,  already  mentioned  as  being  the  chief  constituent  of  natural 
gas,  bubbles  up  from  every  stagnant  pool  which  contains  rotting  vegetable 
or  animal  matter  at  its  bottom.  There  is,  therefore,  no  need  of  far- fetched 
chemical  theories  to  explain  what  is  more  or  less  a  matter  of  common 
experience. 

However,  two  distinct  views  prevail  among  geologists  as  to  the  manner 
in  which  the  decomposition  has  been  brought  about.    One  of  these  views, 
known  as  the  secondary  decomposition  theory,  was  first  set  forth  by  Prof. 
John  8.  Newberry,  formerly  State  Geologist  of  Ohio.     He 
'.  claims  that  the  great  beds  of  bituminous  shales,  such  as  the 
*^^  Huron,   Genesee  and  Utica  shales,   have   been    the   chief 
^^'  sources  of  petroleum — that  the  animal  and  plant  remains  in 
those  beds  have  undergone  a  kind  of  distillation  or  secondary  decomposi- 
tion, resulting  in  petroleum,  which,  by  hydrostatic  pressure,  has   been 
carried  to  the  rock  strata  in  which  it  is  now  found.     As  a  proof  of  this 
theory,  Professor  Newberry  says : 

"  We  have  in  the  Huron  shale  a  vast  repository  of  solid  hydrocarbon  sceous 
matter,  which  may  be  made  to  yield  10  to  2C  gallons  of  oil  to  the  too  by  artificial 
distillation.  Like  all  other  organic  matter,  this  is  constantly  Undergoing  spon- 
taneous distillation,  eicept  where  hermetically  sealed  deep  under  rock  and  water. 
This  results  in  the  formation  of  oil  and  gas  closely  resembling  those  which  we 
make  artificially  from  the  same  substance,  the  manufactured  differing  from  the 
natural  products  only  because  we  can  not  imitate  accurately  the  processes  of  na- 

"Secoitd,  A  line  of  oil  and  gas  springs  marks  the  outcrop  of  the  Huron  shale 
from  New  York  to  Tennessee.  The  rock  itself  is  frequently  found  saturated  with 
petroleum,  and  the  overlying  strata,  if  porous,  are  sure  to  be  more  or  less  impreg- 
nated with  it. 

"Third.  The  wells  on  Oil  Creek  penetrate  the  strata  immediately  overlying 
the  Huron  shale,  and  the  oil  is  obtained  from  the  fissured  and  porous  sheets  of 
sandstone  of  the  Portage  and  Chemung  groups,  which  lie  just  above  the  Huron, 
and  offer  convenient  reservoirs  for  the  oil  it  furnishes."  • 


Of  Prof.  Newberry's  theory  it  may  be  said  that,  while  it  is  true  that 
the  shales  contain  oil  in  large  quantities,  which  may  be  separated  from 
them  by  distillation,  there  is  no  direct  proof  that  this  oil  is  wholly  in- 
digenous to  the  shale,  i,  a.,  derived  from  the  remains  of  organic  life 
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which  was  buried  in  it.  Few,  if  any,  traces  of  animal  life  are  found  in 
shales.  In  some  places,  however,  remains  of  plant  life  are  fairly  abun- 
dant,* but  not  enough  so  to  have  furnished  the  source  for  as  large  an 
amount  of  oil  as  the  shales  contain.  Yet,  at  the  time  the  shales  were 
deposited,  alga*  and  the  simpler  forms  of  plant  life,  whose  decomposition 
would  leave  no  residue  or  fossils,  were  undoubtedly  abundant  and  may 
have  supplied  a  large  proportion  of  the  petroleum  which  the  shale* 
contain. 

On  the  other  band,  all  shale  beds  are  sedimentary  in  their  origin,  be- 
ing composed  of  particles  of  clay  (an  inorganic  material)  which  have 
been  carried  long  distances  and  redeposited  in  water.  Now  it  is  well 
known  that  clay  has  a  particular  affinity  for  oily  matter.  Oily  sub- 
stances floating  in  muddy  water  have  been  found  to  attach  themselves  to 
suspended  particles  of  clay  and  sink  to  the  bottom  and  produce  there  a 
stratum  rich  in  oil,  which  in  time  would  be  compressed  by  the  newer 
overlying  strata  into  shale.  Much  of  the  petroleum  of  the  shale  may 
thus  have  been  derived  from  organic  matter  undergoing  decomposition 
in  other  and  remote  strata. 

At  the  time  that  the  "secondary  decomposition  theory"  of  Dr.  New- 
berry was  published,  the  large  deposits  of  oil  in  the  Trenton  limestone 
rocks  of  Ohio  and  Indiana  were  unknown.  His  theory  was  based  largely 
upon  the  Pennsylvania  fields,  and  seems  more  clearly  than  any  other  to 
explain  the  origin  of  the  petroleum  there  found.  The  Pennsylvania  oil 
occurs  in  a  series  of  sandstone  strata  which  contain  few,  if  any,  organic 
remains,  and  could  not,  therefore,  have  furnished  the  original  source  of 
the  oil.  These  sandstone  strata  overlie  the  bituminous  shales,  and,  from 
their  porous  nature,  have  served  as  reservoirs  into  which  the  oil,  oozing 
from  the  sbale,  has  passed  and  accumulated  in  large  quantities. 

The  second  organic  theory,  known  as  the   "primary  decomposition 

theory,"  was  first  promulgated  by  Dr.  T.  Sterry  Hunt  about  1862,  and, 

better  than  any  other,  accounts  for  the  origin  of  the  oil  in 

f^-^  ™  the  Trenton  limestone  rocks  wherever  found.  Dr.  Hunt 
™  asserted  that  petroleum  has  been  formed  from  the  remains  of 
animals  or  plants  in  the  rock  strata  now  yielding  the  oil, 
™  the  decomposition  having  taken  place  under  such  conditions 
that  the  organism  passed  directly  into  petroleum  which  has  since  re- 
mained in  the  rocks  where  it  was  formed. 

Among  the  proofs  of  his  theory,  Dr.  Hunt  stated  that  in  some  cases 
petroleum  is  found  filling  the  cavities  of  large  fossil  shells  (Orthocera- 
tites)  in  the  Trenton  limestone.  "  From  some  specimens  nearly  a  pint 
of  petroleum  has  been  obtained."  Again  he  cited  the  fact  that  a  stratum 
of  Niagara  limestone  near  Chicago  is  so  filled  with  petroleum  that  blocks 
of  it,  used  in  huilding.  were  discolored  by  the  exudations,  which,  mingled 
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with  dirt,  formed  a  tarry  coating  upon  the  exposed  surfaces;  and  adds, 
"  With  such  sources  ready  formed  in  the  earth's  crust,  it  seems  to  me,  to 
say  the  least,  unpbilosophtcal  to  search  elsewhere  for  the  origin  of  petro- 
leum, and  to  suppose  it  to  be  derived,  by  some  unexplained  process,  from 
rocks  which  are  destitute  of  the  substance." 

Dr.  Hunt  also  stated  that  one  of  the  principal  proofs  of  the  truth  of 
his  theory  lay  in  the  statement  of  Mr  O.  P.  Wall,  who,  in  1>60,  pub- 
lished a  report  on  the  Asphalt  Lake  of  Trinidad,*  in  which  the  following 
passage  occurs : 

"  When  m  situ,  it  (tbe  asphalt)  is  confined  to  particular  strata  which 
were  originally  shales  containing  a  certain  proportion  of  vegetable  <l?brin. 
The  organic  matter  has  undergone  a  special  mineralization,  producing  bitumi- 
nous in  place  of  ordinary  anthraciferous  substances.  ThU  operation  is  not 
attributable  to  heat,  nor  to  the  nature  of  distillation,  but  is  due  to  chemical  reac- 
tion at  tke  ordinary  temperature  and  under  the  normal  conditions  of  the  climate. 
The  proofs  that  this  is  tbe  true  mode  of  the  generation  of  tbe  asphalt  re- 
pose not  only  on  the  partial  manner  in  which  it  is  distributed  in  tbe 
strata,  but  also  on  numerous  specimens  of  the  vegetable  matter  in  process 
of  transformation,  and  with  tbe  organic  structure  more  or  less  oblit- 
erated. After  the  removal  by  solution  of  tbe  bituminous  material  under 
the  microscope,  a  remarkable  alteration  and  corrosion  of  the  vegetable 
cells  becomes  apparent,  which  is  not  presented  in  any  other  form  of  the 
mineralization  of  wood.  Sometimes  the  emission  is  in  the  form  of  a  dense, 
oily  liquid,  from  which  the  volatile  elements  gradually  evaporate,  leaving 
a  solid  residue." 

The  theory  of  Dr.  Hunt  was  made  known  about  1862,  long  before 
oil  was  discovered  in  the  limestone  rocks  of  Ohio  and  Indiana.  The  facts 
gathered  and  observations  made  in  the  Trenton-limestone  field  of  these 
States  have  furnished  much  evidence  in  support  of  his  theory;  and  it  is 
now  commonly  believed  by  scientists  that  the  oil  found  in  limestone  has 
been  produced  in  the  rock  by  the  direct  decomposition  of  organisms  orig 
inally  inhabiting  the  water  in  which  tbe  rock  was  deposited.  Moreover, 
it  is  believed  that  for  the  most  part  those  organisms  were  animals,  since 
the  limestone  oil  possesses  more  sulphur  and  nitrogen,  is  of  a  darker 
color,  higher  specific  gravity,  and  has  a  more  rank  and  disagreeable  odor 
than  the  "shale  oil"  produced  in  Pennsylvania,  which  probably  owes  its 
origin  to  the  decomposition  of  plants  in  the  manner  set  forth  in  the  theory 
of  Dr.  Newberry,  as  given  above. 

Tbe  theory  that  petroleum  had  its  origin  in  coal,  or  that  the  two  are 

closely  related,  is  held  by  many  people.     While  it  is  true  that  both  coal 

and  oil  are  undoubtedly  the  remains  of  past  existing  organ- 

isms,  the  main  petroleum  field  of  Indiana  is  one  hundred  and 

"T'    fifty  miles  distant  from  the  main  coal  area.     Moreover,  the 

Trenton  rock  containing  tbe  oil  belongs  to  an  entirely  different  forma- 


"Quarterly  Journnl  Geol.  Boe.,  XVI,  1862, 167. 
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tion,  and  was  in  existence  thousands  of  years  before  the  plants  from 
which  the  coal  is  derived  flourished.  Even  where  the  Trenton  rock  directly 
underlies  the  coal  strata  there  are  several  impervious  strata  between 
them  which  neither  gas  nor  oil  could  penetrate.  These  facts  show  con- 
clusively that,  in  Indiana  at  least,  there  has  been  no  connection  whatever 
between  the  origin  of  the  coal  and  petroleum. 

It  is  a  well  known  geological  fact  that  most  if  not  all  limestones  owe 
their  origin  to  the  presence  of  minute  organisms  in  the  water  in  which 
the  limestones  were  formed.  The  animals  from  whose  remains  the  oil  of 
the  Trenton  limestone  was,  for  the  most  part,  derived,  were  probably 
very  low  forms — the  polyps  and  bryozoans  of  the  ancient  Silurian  seas. 

If  nffhr  *n  unto'^  numbers  they  existed,  and  the  carbonate  of  lime 

J,  which  makes  up  eighty  per  cent,  of  the  unmodified  Trenton 

P  'ml  r0CB''  "*  largely  the  remains  of  their  secretions  and  incrusta- 
tions.* Associated  with  these  lower  forms  were  myriads  of 
higher  ones— crinoids,  brachiopods,  trilobites,  gastropods  and  even  fishes ; 
remains  of  these  earliest  known  vertebrates  having  been  discovered  in 
the  Trenton  of  Colorado  by  Walcott,  in  1891  .f 

The  presence  of  snch  swarms  of  animal  life  made  necessary  the  exist- 
ence of  an  abundance  of  plants,  since  the  plant  must  ever  precede  the 
animal  and  gather  for  ihe  latter  the  energy,  and  form  for  it  the  food — 
the  living  protoplasm— necessary  to  its  existence.  These  plants  were 
mostly  marinB  algss  or  seaweeds  and  fucoids,  though  doubtless  many  other 
forms  existed  of  which  no  remains  have  been  preserved  in  the  rocks  of 
that  age. 

The  Trenton  limestones  were  evidently  formed  in  rather  clear  water, 

at  moderate  depths.     Near  the  bottoms  of  these  shallow  seas  great  beds 

of  calcareous  sediment  were  gradually  collected,  and  were  swept  to  and 

fro  by  the  tides  and  currents.      Rivers  from  the  older  Cam- 

formation  Drjan  j^ks  brought  down  their  eroded  particles  and  added  to 

°f  *"e     the  thickness  of  the  ocean  floor.      Within  these  beds  of  sedi- 

irenton  ment  j^jj,  plants  and  animals  found  a  grave — their  bodies  in 
*Mn™ffM-  vast  numbers  being  buried  beneath  the  slowly  accumulating 
deposits  of  centuries.  Once  buried  in  such  deposits,  they  did  not  decay, 
as  do  animals  on  land,  because  by  the  waters  above  and  the  calcareous 
ooze  around  them,  they  were  shut  off  from  free  oxygen,  which  is  the  chief 
agent  in  decay.  Gradually  this  ooze  or  fine  sediment  was,  by  the  agency 
of  the  sea  water,  cemented  and  consolidated  into  limestone.  In  time  the 
waters  containing  these  beds  of  limestone,  with  their  enclosed  accumula- 
tions of  im decayed  plants  and  animals,  became  turbid,  and,  instead  of 
calcareous  sediment,  deposited  mud  and  clayey  sediment  in  thick  beds  on 

*  Virl.  Ulricta,  Hep.  on  L.  611.  Bry .  MioQOioU  (Vol.  Ill,  Qaol.  ud  Nit.  Diet.  Hurv.  MLdu  ., 
1893,96. 

t  Bull.  Geol .  Sac  III,  1882, 153. 
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top  of  the  limestone  strata.  These  deposits  of  mud  and  silt  were  after- 
ward, by  later  deposits,  compressed  into  the  fine-grained,  impervious 
Utica  shale,  which  thus  effectually  sealed  the  Trenton  limestones  and  so 
retained  within  them  the  oil  and  gaa  derived  from  their  enclosed  organic 
remains.  This  oil  and  gas  was  probably  not  formed  in  a  short  time,  but 
is  the  result  of  a  slow  decomposition,  carried  on  through  hundreds  and 
thousands  of  centuries.  The  primary  product  of  such  decomposition  was 
probably  a  light  oil,  which,  in  the  course  of  ages,  has,  by  volatilization, 
yielded  the  gas,  and  has  itself  been  condensed  into  the  heavier  petroleum. 

Not  only  Trenton  limestones,  but  every  other  limestone,  as  well  as 
most  shales,  have  in  the  past  produced  petroleum  in  greater  or  leesquan- 
titiee.  Distributed  in  minute  proportions  through  the  substances  of  the 
rocks,  it  easily  escapes  notice,  but  when  intelligently  looked  for  its  pres- 
ence is  revealed,  and,  though  the  percentage  is  small,  the  aggregate  is 
often  vast.  If,  for  example,  a  stratum  carries  but  one-tenth  of  1  per 
cent,  of  petroleum  and  is  500  feet  in  thickness,  it  contains  more  than 
2,500,000  barrels  to  the  square  mile.  Indeed,  so  common  is  the  occur- 
rence of  petroleum  in  stratified  rocka  that  wherever  a  close-grained  shale 
occurs  there  is  almost  always  a  small  accumulation  of  oil  directly  under- 
neath it.  The  same  thing  is  found  when  an  impervious  stratum  of  any 
other  composition  than  shale  occurs  in  the  geological  series. 

In  concluding  these  remarks  on  the  origin  of  petroleum,  I  can  not  do 
better  than  to  add  as  a  summary  the  following  opinions  of  Dr.  Edward 
Orton,  which,  slightly  modified,  are  as  follows: 

1.  Petroleum  is  derived  from  organic  matter. 

2.  Petroleum  of  the  Pennsylvania  type  is  derived  from  the  organic 
matter  of  bituminous  shales,  and  is  probably  of  vegetable  origin. 

3.  Petroleum  of  the  Ohio-Indiana  type  is  derived  from  limestones, 
and  is  probably  of  animal  origin. 

4.  Petroleum  has  been  produced  at  normal  rock  temperature,  and  is 
not  a  product  of  destructive  distillation  of  bituminous  shales. 

5.  The  stock  of  petroleum  in  the  rocks  is  already  practically  com- 
plete.* 

GEOLOGICAL   DISTREBDTrON   OF  PETROLEUM. 

If  petroleum  has  been  thus  generally  formed  throughout  the  Trenton 
limestone,  why  do  not  all  parts  of  that  geological  formation  yield  it  in 
somewhat  equal  amounts?  Why  is  it  that  a  bore  that  pierces  the  Tren- 
ton in  one  locality  ie  a  "  dry  hole,"  while  another,  but  a  short  distance 
away,  results  in  a  "hundred  barrel  "  well  ?  The  answer  to  such  questions 
lies  in  the  fact  that  the  formation  of  large  accumulations  of  oil  depends 
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as  mucb  upon  the  presence  of  suitable  strata  to  receive  and  retain  them  as 
upon  an  adequate  source  of  supply.  In  toe  minutely  diffused  state  in 
which  the  oil  is  originally  formed  it  is  wholly  without  value.  Like  all  other 
forma  of  mineral  wealth,  it  must  be  concentrated  into  reservoirs,  the  so- 
called  "  pools"  of  the  oil  fields,  before  it  can  be  utilised  by  man.  The 
conditions  necessary  to  these  accumulations  are  (1)  a  porous  stratum  of 
rock  to  serve  as  a  reservoir ;  (2)  an  impervious  cover  above  the  reser- 
voir ;  (3)  an  arched  or  anticlinal  structure  of  the  Tock  in  which  the  reser- 
voir is  located ;  (4)  a  pressure  behind  the  oil  to  force  it  into  the  reservoir. 
Each  of  these  necessary  conditions  will  now  be  briefly  considered. 

The  rock  formations  which  best  furnish  the  necessary  porosity  for  the 
accumulation  of  oil  are  (a)  sandstones ;  (b)  conglomerates,  and  (c)  lime- 
stones which  have  undergone  a  certain  chemical  change  since  their  for- 
mation. 

In  the  case  of  the  sandstones  and  conglomerates  a  natural  porosity  ex- 
ists between  the  particles  composing  the  rocks.  The  greater  the  degree 
— ,  n  of  porosity,  the  greater  the  amount  of  oil  contained  in  the 
TkePorout  .  „       ,  „     t  .    •*      .    i.  ....      -i  ■ 

„  reservoir,  or      pool.       In  most,  if  not  all  cases,  the  oil  in 

sandstone  reservoirs  has  been  derived  from  the  underlying 
strata,  which  are  usually  fossiliferous  and  highly  compacted  shales. 

The  Trenton  rock,  when  first  formed,  was  a  true  limestone  or  calcium 
carbonate  (CaC03),  in  some  places  very  pure  (94  to  98  per  cent,  car- 
bonate of  lime) ;  in  others,  more  or  less  mixed  with  silicious  and  other 
impurities. 

In  time,  as  a  result  of  the  oscillations  ever  taking  place  in  the  sea  level, 
certain  large  areas  of  the  Trenton  limestone  became  raised  into  great, 
shallow  basins  or  lagoons,  partially  or  almost  wholly  shut  off  from  the 
main  ocean.  In  these  basins  the  sea  waters  were  in  an  unusually  briny 
condition,  owing  to  large  quantities  of  salts  of  magnesium  which  they 
held  in  solution.  These  magnesium  salts,  especially  the  chlorides,  in  the 
course  of  time,  acted  upon  the  purer  areas  of  calcium  carbonate,  one-half 
of  the  calcium  being  removed  by  the  chlorine  and  replaced  by  magne- 
sium, as  shown  intheequation(iCaCOa+MgCla=Cbif02CO8+CaCla), 
the  change  resulting  in  dolomite  or  calcium -magnesium  carbonate 
(CaMg2COa).  This  change  took  place  only  in  the  purer  Trenton  lime- 
atone  after  the  Trenton  rock  had  been  formed  and  consolidated,  and  be- 
fore the  Utica  shale  had  been  deposited  over  it. 

As  a  result  of  the  change  into  dolomite,  the  rock  became  reduced  in 
bulk  about  one-eighth  of  one  per  cent. ,  and  at  the  same  time  more  or  less 
porous,  the  porosity  resulting  from  the  fact  that  the  new  crystals  of  dol- 
omite never  entirely  filled  the  spaces  from  which  the  crystals  of  lime  had 
been  removed.*     The  larger  areas  of  the  Trenton  limettone  were  either  too 


■In  the  chance  into  dolomite  mill  cavitiee  in  creat  numb. 
iMfclnc  point*  of  (he  reducing  orraflUi,  equaling,  or  eTOD  sri 
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impure  to  admit  of  the  change  into  dolomite,  or  the  conditions  of  tea  level 
were  never  meh  thai  the  change  could  take  place  in  then;  hence,  they  are 
found  destitute  of  either  oil  or  gas.  Even  in  rich  oil  fields  the  porous  dol- 
omite has  only  been  formed  in  a  small  proportion  of  the  thickness  of  the 
Trenton  rock.  Usually  two  or  more  "pay-etreake"  or  porous  strata  are 
found  in  the  upper  fifty  feet  of  the  Trenton.  The  upper  one  of  these 
has  a  thickness  of  three  to  ten,  or  sometimes  fifteen  feet,  and  usually  oc- 
curs within  twenty  feet  of  the  top  of  the  Trenton.  If  the  level  of  the 
Trenton  is  low  at  the  point  where  the  bore  is  put  down,  the  upper  streak 
is  often  lacking.  The  second  porous  stratum,  usually  the  most  productive, 
lies  about  fifteen  to  twenty  feet  below  the  first  and  is  separated  from  it  by  a 
bed  of  unchanged,  non-porous  limestone.  This  alternation  of  dolomite  and 
limestone  strata  is  probably  due  to  alternations  in  the  sea  levels  at  the 
time  the  limestone  was  undergoing  the  change  into  dolomite.  Wherever 
the  Trenton  limestone  assumes  its  normal  character  and  ceases  to  be  dolo- 
mitic,  it  ceases  also  to  be  oil-bearing.  The  change  from  an  area  contain- 
ing porouB  rock  into  one  wholly  lacking  it,  is  often  abrupt.  It  is  only  the 
former  which  contains  the  oil,  and  there  is  no  known  method,  except  by 
drilling,  of  determining  where  the  porous  rock  occurs. 

In  order  to  properly  retain   the   accumulated   petroleum  the  porous 

rock  must  be  entirely  covered  with  an  impervious  stratum;  i.  e.,  one 

through  which  neither  the  oil  nor  its  volatile  constituents  will 

pa?s  or  csn  be  forced  by  the  enormous  pressure  behind  it. 

iT™        Such  a  cover  is  usually  a  flue-grained  shale,  and  wherever 

such  a  stratum  covers  a  porous  rock,  petroleum  in  greater  or 

less  quantities  is  usually  found.     In  the  Indiana  oil  field  the  Trenton 

rock  is  covered  by  an  average  thickness  of  250  feet  of  that  dark  brown, 

close-grained  deposit  known  as  the  Utica  shale,  which  possesses  every 

quality  of  a   typical   impervious    cover.    The  driller  recognizes   this 

stratum  as  soon  as  he  strikes  it,  by  its  color,  its  comparative  free  lom 

from  fossils,  and  the  ease  with  which  it  is  drilled  and  mixed  with  water. 

No  free  oil  is  found  in  the  Utica  shale,  though  by  distilling  portions  of 

it  an  amount  equal  to  three  per  cent.*  of  the  shale  has  been  obtained. 

Owing  to  the  contractile  movements  of  the  cooling  crust  of  the  earth, 
It  has  become  in  many  places  creased  or  raised  into  folds,  which  often 
extend  for  long  distances  with  great  regularity.     Sometimes  these  con- 
tractions have  been  violent,  resulting  in  a  pushing  upwards  or  protrusion 
_,,  of   the   crust  into  chains  of   mountains.     More  often  they 

,  ,.  ,.  ,  have  resulted  in  the  formation  of  a  series  of  broad,  low 
Antiehiud  ,  ,  .  .  ,.  ,      , 

~  curves,  whose  arches  are  known   as  anticlines  and  whose 

troughs  are  called  synclines.    TheBe  changes  in  level  took 

pirn*  in  An  early  part  of  the  earth's  history  and  affected  mainly  the  older 
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formations.  Since  then  other  formations  have  been  deposited,  filling  up 
the  depressions  atid  leveling  the  surface,  so  that  the  existence  of  these 
wavelike  folds  in  deep-lying  strata  is  revealed  only  by  the  bore  or  shaft 
sunk  to  them. 

The  records  of  the  numerous  bores  put  down  in  recent  years  for  oil  and 
gas  in  Ohio  and  Indiana  show  that  the  surface  area  of  the  Trenton  rock 
is  not,  as  many  people  think,  a  level  plane,  but  that  numerous  rather 
broad  arches  and  troughs,  or  anticlines  and  tynclines,  exist  in  it.  Ex- 
perience has  proven  that  the  anticlines  in  the  Trenton  are  important  lac- 
tors  in  the  geological  distribution  and  accumulation  of  oil  and  gas 
Where  the  anticlines  occur  the  wells  drilled  along  their  crests  yield  at 
first  gas  and  after  a  time  oil.  Those  drilled  into  the  troughs  yield  only 
salt  water,  while  in  those  put  down  in  the  intermediate  territory,  or  slope 
of  the  anticline,  there  is  most  probability  of  finding  oil.  The  explana- 
tion is  obvious.  The  original  brine  in  the  Trenton,  being  heavier  than 
either  gas  or  oil,  sank  to  the  lowest  position  it  could  reach ;  the  lighter 
oil  assumed  an  intermediate  position,  and  the  still  lighter  gas  was  forced 
or  found  its  way  upward  to  the  crown  of  the  arch,  where  it  has  re- 
mained under  great  pressure,  imprisoned  by  the  impervious  stratum  of 
Utica  shale  covering  the  porous  reservoir. 

In  the  Indiana  oil  field  the  production  of  a  new  well  can  usually  be 
foietold  by  the  depth  at  which  the  top  of  the  Trenton  rock  is  found.  If 
it  is  from  five  to  ten  feet  higher  than  the  average  in  the  nearby  pro- 
ductive wells,  the  chances  are  that  it  will  yield  much  gas  and  little  oil. 
On  the  other  band,  if  the  Trenton  is  struck  ten  to  fifteen  feet  lower  than 
the  average,  the  bore  has  pierced  a  trough  or  syncline,  and  a  salt  water 
well  usually  results.  Sometimes,  however,  there  are  apparent  excep- 
tions. Of  two  wells  iu  which  the  Trenton  is  found  at  the  same  depth, 
one  will  be  a  "  gusher,"  and  the  other,  but  a  short  distance  away,  a  "  dry 
hole."  The  only  explanation  which  can  be  given  in  such  a  case  is  that 
the  latter  has  pierced  a  close  grained  or  non-porous  area  of  the  Trenton, 
through  which  no  fluid  can  find  its  way.  Again,  there  may  be  second- 
ary or  subsidiary  flexures  or  anticlines  which  influence  the  distribution  of 
the  oil  in  local  areas.  Finally,  it  may  be  said  that  the  anticlinal  struct- 
ure has,  by  numerous  tests  and  observations,  been  proven  to  be  of  the 
greatest  importance  in  the  accumulation  of  oil  in  all  the  great  productive 
fields  at  present  known  to  man. 

The  following  illustration  will,  perhaps,  lead  to  a  better  understanding 
of  the  facts  mentioned  in  the  last  few  pages : 


,v  Google 


REPORT  OF  STATE   GEOLOGIST. 


D.,  Drift.    N..  Niagara  limestone, 
T.,  Trenton  limeatone.    A„  anliolioe, 
bearing  stratum,    c   to  d.  water  bearing  stratum  of  porous  rack,    e,   prcgtecUl  channel 
through  Niagara  limestone.,    f,  non-porous  Trtoton  limestone. 

Weill.  No.  1  produce  gag;  Not. 2,  oil;  Noa.3,  aalt  water;  No  4,  dry  hole;  Not.  5,  oil  and 

Whenever  tbe  drill  pierces  a  stratum  of  porous  rock  containing  oil,  the 
latter  is  pushed  upward  by  the  Bo-called  "  rock-pressure "  behind  it. 
Sometimes  this  pressure  is  so  great  tbat  when  the  oil  stratum  ie  reached 
tbe  boring  tools  are  expelled  from  tbe  drill  hole,  and  the  oil  escapes  in  a 
fountain,  rising  high  above  the  derrick,  much  of  it  being  lost  before  the 
flow  can  be  controlled. 

In  most  instances,  even  if  the  well  proves  to  be  one  of  small  produc" 

— ,    _    ,  tiou,  the  oil  is  forced  upward  several  hundred  feet  in  the  drill 

j.  hole.     Tbis  rock  pressure  has  in  the  past  eventually  bad  much 

to  do  with  the  accumulation  of  oil  in  the  porous  reservoirs, 

and  it  will,  therefore,  be  briefly  considered  in  this  connection. 

Several  theories  have  been  proposed  as  to  the  cause  of  the  pressure, 
but  the  one  which  is  upheld  by  the  most  facts,  especially  in  the  Trenton 
limestone  field  of  Ohio  and  Indiana,  is  tbat  it  is  nothing  more  nor  less 
than  water  pressure,  as  in  artesian  wells,  the  water  entering  the  porous 
stratum  at  some  point  where  the  latter  outcrops  and  so  forming  the 
"head"  or  "source."  Dr.  Orton  has  calculated  the  pressure  which 
should  be  found  in  certain  wells  at  certain  depths,  if  produced  by  a  head 
of  water  equal  to  the  depth  of  tbe  well  below  tide  level,  and  bas  found 
a  remarkable  agreement  with  the  actually-measured  pressures  in  many 
wells  of  Ohio.     He  concludes,  therefore,  that   "the  rock  pressure  of 
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Trenton  limestone  gas  or  oil  is  due  to  a  salt  water  column  measured  from 
about  600  feet  above  tide  to  the  level  of  the  porous  stratum  holding  the 
gas  or  oil.* 

The  outcrops  of  the  porous  Trenton  rock  which  allow  the  water  to 
enter  and  so  serve  as  a  head,  are  probably  located  on  the  shores  of  Lakes 
Superior  and  Huron  at  approximately  the  same  elevation  as  that  which 
the  salt  water  reaches  in  the  oil  wells. 


FIGURE  iLLL'STXAXiiW  AK'lbglAN  ACTION  IN  INDIANA  OIL  FIELD. 

The  Trenton  limestone,  being  poroni.  and  oovered  by  the  impervious  Utloa  shale,  serve* 
■a  a  channel  for  water.  This  water  enters  the  Trenton  at  its  outcropa  along  tbe  margins  or 
LakeBuren.  In  the  Indiana  oil  field  the  water  la.  therefore,  Under  a  "head"  equal  to  the 
difference  in  depth  between  the  Trenton  at  that  point  and  the  level  of  Lake  Huron,  It  is 
tbia  ''bead"  which  gives  the  preaanre  to  tbe  oil  and  caa  In  Indiana. 

The  water  when  it  first  passed  into  the  Trenton  rock  gathered  the  par- 
ticles of  disseminated  oil  upon  its  surface  and  pushed  them  ahead  into 
the  higher  and  limited  areas  in  which  the  great  accumulations  are  now 
found.  It  has  since  remained  below  these  accumulations,  and  so  served 
as  a  seal  on  the  lower  side  in  like  manner  as  has  the  Utica  shale  on  the 
upper.  When  the  driller  passes  below  tbe  second  "  pay-streak  "  or  layer 
of  porous  rock,  he  always  finds  the  salt  water,  which  rises  in  the  well 
several  hundred  feet,  and  sometimes  flows  out  at  the  surface.  As  the 
supply  of  oil  is  diminished  the  water  takes  its  place  in  the  pores  which 
the  former  occupied.  "Salt  water  makes  the  normal  and  well-nigh  uni- 
versal contents  of  the  porous  rocks.  The  rare  exceptions,  in  localities 
favored  by  tbe  accidents  of  structure,  are  the  stocks  of  gas  and  oil,  which 
in  reality  are  very  scanty,  but  which,  by  comparison  with  each  other,  we 
sometimes  call  great.  Their  total  volume  is  insignificant  when  com- 
pared with  tbe  other  elements  with  which  they  are  associated.  We  have 
no  reason  to  believe  that  all  the  accumulations  of  petroleum  contained  in 
tbe  crust  of  the  globe  would  exceed  a  few  cubic  miles  in  volume,  but  the 
salt  water  contained  there  would  make  a  sea."— (Orion.) 

If  the  above  theory  is  the  correct  one,  and  all  tbe  facts  tend  to  prove 
that  it  is  beyond  a  reasonable  doubt,  it  will  be  seen  that  the  rock  pressure 
is  no  indication  of  either  abundance  of  tbe  oil  or  permanence  of  its  sup- 
ply. The  porous  rock  bolds  a  limited  amount ;  the  salt  water  is  behind 
this  amount  ever  pressing  it  forward  into  the  vent  furnished  by  the  drill 
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hole.  When  the  supply  u  exhausted,  as  it  naturally  will  be  in  time,  there 
is  no  source  from  which  it  can  be  renewed.  The  salt  water  will  rise  and 
occupy  the  pores  which  formerly  held  the  oil,  and  it  will  come  to  stay. 


AND   CHEMICAL   PROPERTIES  OF  INDIANA   PETROLEUM. 

The  crude  petroleum  obtained  in  Indiana  is  a  brownish  black  liquid 
with  a  specific  gravity  of  about  .853.*  It  possesses  a  rank  aid  disagree- 
able odor,  due  to  the  sulphur  compounds  which  it  contains.  Tbe  ele- 
ments composing  it  are  carbon,  hydrogen,  oxygen,  nitrogen  and  sulphur, 
the  last  two  being  present  in  small  amounts.  The  first  three  are  so  com- 
bined that  tbe  petroleum  burns  readily,  and  yields  but  a  small  amount  of 
residue. 

Two  samples  of  crude  petroleum,  one  furnished  by  Mr.  E.  J.  Little, 
from  the  Van  Buren,  Grant  County,  field,  and  the  other  obtained  by 
Dr.  W.  A.  Noyes,  from  one  of  the  wells  at  Terre  Haute,  Vigo  County, 
were  examined  by  Dr.  Noyes,  who  reported  on  them  as  follows: 
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"The  oils  were  distilled  rather  slowly  from  flasks  with  the  thermome- 
ter in  the  vapor  only.  A  thermometer  filled  with  nitrogen  and  graduated 
to  460°  C.  was  used. 

"  The  oils  appear  to  be  quite  similar  in  general  character,  but  there  is 
less  of  the  low  boiling  products  in  the  Terre  Haute  oil,  and  the  specific 
gravity  of  the  oil  and  of  the  various  distillates  is  higher.     Tbe  portion 

"By  ipftoific  gravity  it  meant  it*  weight  as  compared  with  an  eiactlj'  equal  volume  of 
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of  the  Terre  Haute  oil  boiling  at  350° — 390°  deposits  considerable 
amounts  of  solid  paraffmes  at  15°  C.  The  low  flashing  point  of  the  high 
boiling  oil  must  be  due  to  a  partial  '  cracking '  of  tbe  oil.  From  the 
results,  I  calculate  the  following  percentage  of  naphtha  and  kerosene 
contained  in  the  petroleums : 


Torre  Hauls. 

V»n  Buren. 

Niphth.  bnlo»  upactftc  (TitTitr  O.TS 

Nod*. 

30% 

10% 

The  Terre  Haute  oil  is  derived  from  a  different  formation  than  the 
Trenton.*  It  in  darker  colored,  more  ill-smelling  (though,  according  to 
tbe  report  of  Dr.  Noyes,  the  percentage  of  sulphur  is  less)  and  of  a 
greater  density  and  weight  than  that  from  Van  Buren.  At  the  present 
time  it  is  used  in  the  manufacture  of  illuminating  gas  and  as  a  fuel. 

Almost  all  of  the  petroleum  from  tbe  main  Indiana  field  is  transported 
by  pipe  line  to  the  refinery  at  Whiting,  Indiana,  and  there  manufactured 
into  various  commercial  products.  Within  recent  years  a  process  has 
been  put  into  use  by  which  the  injurious  sulphur  compounds  are  removed 
by  means  of  iron  filings,  while  tbe  oil  is  in  a  state  of  vapor,  so  that  ker- 
osene almost  equal  in  quality  to  that  derived  from  the  Pennsylvania  oil  is 
now  obtained  from  the  once  despised  and  little-valued  Trenton  limestone 
oil  of  the  Lima-Indiaua  field. 

°ti»  Report  0D  Ueology  of  Vi«o  County,  by  Dr.  J.  T.  Soorell.  in  this  Tolume. 
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CHAPTER  II. 

THE  INDIANA  OIL  FIELD. 

The  area  of  Indiana  at  present  producing  petroleum  in  commercial 

quantities  occupies  a  portion  of  nix  counties  northeast  of  the  tenter  of 

the  State,  viz.:     Adams,  Jay,  Blackford,  Wells,  Grant  and  Huntington. 

As  shown  on  the  accompanying  map  it  comprises  about  400  »quare  miles, 

being  included  within  a  strip  of  territory  thirty- three  miles 

Area,      long  and  twelve  miles  wide,  extending  from  a  short  distance 

northeast  of  Bryant,  Jay  County,  to  near  Landessville,  Grant 

County.     This  territory  comprises  all  or  a  part  of  each  of  the  following 

civil  townships :     Wabash  and  Hartford,  Adams  County ;    Bear  Creek, 

Jackson  and  Peon,  Jay  County ;  Harrison  and  Wash- 

1     ington,  Blackford  County;  Nottingham,  Chester  and 

Jackson,  Wells  County;  Van  Buren  and  Washington, 

Grant  County ;  Salanionie  and  Jefferson,  Huntington 

„    County.     Outside  of  this  field,  as  limited  on  the  map, 

no  oil  is  at  present  being  produced  in  Indiana,  except 

at  Terre  Haute,  Vigo  County,  where  three  wells  have 

been  yielding  since  1889. 

The  surface  of  the  area  now  yielding  oil  was  originally 
one  great  plain,  with  only  occasional  small  undulations 
3    to  break  its  monotony.     This  has  been  eroded  in  many 
places  by  the  streams,  which  in  the  past  have  been 
much  larger   than  at  prssent.     Wherever 
*y^      bluffs  or  hills  are  found  they  are  but  the  re- 
"  "'        suits  of  such  erosion.     But  few  outcrops  of 
rock  occur  within  the  oil  field  and  they  are  found  only 
along  the  streams  where  the  water  has  eroded  deep  chan- 
nels through  the  drift  and  bowlder  clay,  everywhere 
covering  the  oil  territory  from  a  depth  of  60  to  250  feet. 
These  outerops  belong  to  the  Niagara  group  of  the  Up- 
per Silurian  period. 

The  formations  passed  through  by  the  drill  in  all 
parts  of  the  field  before  the  Trenton  limestone  is  reached 
are,   therefore,  as  follows:  Drift;   Niagara  limestone; 
Hudson  River  limestone;   Utica  shale.     In  the  east- 
ern half  of  the  field  an  average  section  showing  the  thickness  of  each 
formation  passed  through  would  be  about  as  follows : 

1.  Drift 125  feet. 

2.  Niagara  limestone 150  feet. 

3.  Hudson  River  limestone  425  feet. 

4.  Utica  shale 300  feet. 
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In  the  western  half  the  average  shows : 

5.  Drift 175  feet. 

6.  Niagara  limestone 225  feet.  ° 

7.  Hudson  River  limestone 380  feet. 

8.  Utica  shale 200  feet. 

The  average  depth  at  which  the  Trenton  rock  is  found 
below  the  surface  is  very  close  lo  1,000  feet,  and  the  6 
first  stratum  of  porous  rock  or  first  "pay  streak"  is 
usually  between  seventeen  and  thirty  feet  below  the 
Burface  of  the  Trenton,  the  upper  cruat  of  the  Tren- 
ton being  a  very  pure,  hard,  non-porous  limestone,  often 
containing  as  high  as  05  per  cent,  of  carbonate  of  lime. 

The  Indiana  oil  field  is,  without  doubt,  a  westward 
extension  of  the  Ohio  field,  though  as  yet  the  connect- 
ing area  between  the  two  has  not  been  located.  From 
the  easternmost  Indiana  wells,  at  Bryant,  it  is  but 
seventeen  miles  in  a  southeasterly  direction  to  the  wells 
at  Fort  Recovery,  Ohio;  twenty-three  miles  due  east  to 
those  at  Selma,  Ohio,  and  twenty  miles  northeast  to  g 
those  at  Wiltshire,  Ohio. 

Throughout  the  Indiana  field  what  is  known  as  the 
drive  pipe,  an  iron  lube  8  to  10  inches  in  diameter,  is 
forced  down  through  the  drift  and  boulder  clay  to 
the  solid  Niagara  limestone.     In  this  stone  is  always 

found  more  or  less  suit  water;  hence,  a  casing  tube  5ff  or  6J 
w  inches  in  diameter  is  used  through  the  full  thickness  of  the 

Niagara  to  shut  out  the  water.  Below  the  Niagara  no  water 
is  usually  found  until  the  Trenton  rock  is  struck.  If  the  well  has  been 
located  over  a  syncline,  or  trough,  in  the  Trenton,  salt  water  is  apt  to  be 
found  before  the  drilling  has  proceeded  very  far  into  that  formation,  and 
a  well  yielding  only  salt  water  usually  results.  If  gas  or  oil  is  found  the 
salt  water  is  usually  below  them,  at  a  depth  of  sixty  or  more  feet  in  the 
Trenton  ;  and  the  operator  is  usually  careful  to  see  that  the  drilling  is 
stopped  before  that  depth  is  reached.  In  some  cases,  however,  the  water 
and  oil  are  found  together  in  the  same  stratum.  Some  of  the  best  wells 
in  the  Indiana  field  are  big  salt  water  wells,  pumping  from  150  to  700,  or 
even  more,  barrels  of  salt  water  and  40  to  150  barrels  of  oil  daily,  after 
having  been  in  operation  for  a  year  or  more.  It  costs  much  more  to 
operate  such  a  well,  as  it  has  to  be  pumped  with  a  beam  and,  therefore, 
requires  a  separate  power.  The  salt  water  seems  to  keep  the  pores  of  the 
oil  rock  free  from  paraffine  and  other  materials  which  have  a  tendency  to 
clog  them  up,  and  a  well  producing  four  or  five  barrels  of  water  a  day 
in  connection  with  the  oil,  is  preferred  by  many  operators  to  one  that 
produces  oil  alone. 


4 — Geology. 
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WELL8  COUNTY. 

Welle  County,  in  which  petroleum  in  paying  quantities  was  first  dis- 
covered, comprises  an  area  of  372  square  miles,  106  of  which  are  in- 
cluded within  the  known  productive  oil  territory.  The  surface  of  the 
county  is  level  or  gently  rolling.  The  average  allilude  above  sea  level  is 
about  850  feet.  The  Wabash  River  flows  diagonally  across  the  couDty, 
entering  it  on  the  eastern  side,  a  little  below  the  center,  and  flowing  in  a 
northwesterly  direction.  The  Salamonie  flows  across  the  southwestern 
corner  in  the  same  direction,  and  these  streams  with  their  numerous 
smaller  tributaries  furnish  an  abundance  of  running  water  and  in  most 
townships  an  ample  sysUm  of  drainage. 

The  soils  of  Wells  County  are  above  the  average  in  fertility.  Made  up 
of  a  mixture  of  ingredients  derived  from  the  decaying  rocks  of  the  far  nnrth, 
ground  fine  and  thoroughly  mixed  as  they  were  by  the  mighty  glaciers  which 
brought  them  to  their  present  resting  places,  they  contain  all  the  neces- 
sary constituents  for  the  growth  of  the  cereal  crops,  and,  therefore,  do 
not  require  an  annual  outlay  for  artificial  fertilizers.  Corn  and  wheat 
yield  enormously  in  the  southern  and  western  portions  of  the  county,  and 
the  majority  of  the  farmers  were  in  good  circumstances  long  before  the 
drill  revealed  that  another  resource  which  had  heen  stored  since  the  old 
Silurian  days,  lay  far  beneath  the  surface  of  the  soil  they  tilled. 

Two  railways,  the  Toledo,  St,  Louis  &  Kansas  City  ("Clover  Leaf") 
and  the  Ft.  Wayne,  Cincinnati  <fe  Louisville,  pass  entirely  through  the 
county,  white  the  Chicago  &  Erie  touches  its  northern  border;  so  that 
the  means  for  transportation  of  the  resources  of  the  county  are  excellent 

Three  townships  of  Wells  County  lie  largely  or  wholly  within  tbe  oil 
field  proper,  and  in  a  fourth,  Liberty  Township,  two  or  three  productive 
wells  have  been  put  down.     Of  these 

NOTTINGHAM   TOWNSHIP 

is  by  far  the  largest  producer,  some  of  the  richest  pools  in  the  State  hav- 
ing been  round  within  its  bounds.  This  township  comprises  forty-eight 
square  miles,  being  eight  miles  long  by  six  wide ;  two  tiers  of  sections  on 
the  west  side  of  Congressional  township  25  north,  range  13  east,  having 
been  added  to  township  25  north,  range  12  east,  in  its  formation. 

The  first  well  in  the  township  and  (he  second  in  the  present  field  was 
put  down  on  the  Nathan  Cory  farm  in  the  southeastern  quarter  of  sec- 
tion 28  (25  north,  12  east),  by  Mr.  E.  J.  Little,  in  June,  1891.  The 
following  record  of  this  well  has  been  kindly  furnished  me  by  Mr.  Little: 

Drive  pipe 68  feet. 

Casing 306  feet. 

Trenton  struck  ai 1,026  feet. 

Gas  found 1,036  feet. 

Oil  found 1,038  feet. 

Total  depth 1,061  feet. 
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It  began  to  yield  at  the  rate  of  250  barrels  daily.  This  was  kept  up 
for  aome  time,  but  gradually  fell,  until  in  June,  18%,  it  was  yielding  but 
three  barrels  daily. 

The  boring  of  this  well  and  its  success  led  immediately  to  the  leasing 
of  the  surrounding  territory,  and  the  rapid  opening  of  ihe  rich  deposits 
in  the  southern  half  of  the  township.  The  field  took  ou  a  new  lease  of 
life,  and  there  has  been  no  time  since  that  drilling  for  oil  has  not  been 
going  on  in  Indiana. 

Of  the  forty-eight  sections  in  Nottingham  Township  ten  at  present  pro- 
duce no  oil  These  are  sections  5,  6,  7  and  8,  in  township  25  north, 
rauge  13  east,  and  s<cti<  ns  1,  2,  3,  10,  1 1  and  12  in  township  25  north, 
range  12  east.  No  drilling  has  be*  u  done  in  these  sections  except  in  the 
southeast  quarters  of  sectiuns  3,  7  and  10,  in  each  of  which  one  dry  hole 
has  been  put  down 

Iu  ihe  northwest  comer  of  the  township  no  drilling  has  been  done  in  the 
north  half  of  sections  4,  5  and  b\  nor  iu  ihe  southwest  quarters  of  sections 
4  and  6.  The  southeast  quarters  of  each  of  these  sections  have  light  wells 
on  them,  while  the  southwest  quarter  of  section  5  contains  one  dry  hole. 

Sections  7  and  8  and  the  northeast  and  southwest  quarters  of  section  9 
are  proving  to  be  good  territory.  In  section  8  Sharpe  &  Hittman  have 
nine  wells  which  in  Jane,  1896,  were  producing  fifty  barrels  daily.  One 
of  tbese  started  in  June,  1895,  at  two  hundred  and  fifty  barrels,  averaged 
one  hundred  and  fifty  barrels  for  fifteen  days,  but  by  Juue,  181)6,  was 
down  to  ten  barrels.  Iu  these  wells  the  Trenton  rock  was  struck  at  a 
depth  of  998  to  1 ,003  feet,  and  the  first  porous  stratum  at  seven  feet 
lower.  The  northwest  and  southeast  quarters  of  section  9  yield  little  oil, 
several  dry  holes  having  been  drilled  on  them.  A  pumping  station  of 
the  Buckeye  Pipe  Line  is  located  at  Ruth,  in  the  southwest  quarter  of 
this  section.  Two  twelve-thousand  barrel  tanks  are  located  at  the  station, 
and  much  of  the  oil  produced  in  Nottingham  and  Chester  Townships  is 
forced  from  there  through  a  four-inch  main  to  Preble,  Ohio,  where  it 
enters  the  main  leading  to  the  refinery  at  Whiting,  Indiana. 

Beginning  on  the  east  side  of  the  next  lower  tier  of  sections,  we  find 
that  section  17  (25  N.  13  £.)  produces  some  oil  in  its  northern  half, 
while  its  southern  half  may  be  classed  as  good  territory.  Section  18  has 
scarcely  been  tested,  and  its  southern  half  may  in  time  become  produc- 
tive. The  north  halves  of  sections  13  and  14,  and  the  northeast  quarter 
of  section  15  (township  25  north,  range  12  east)  are  as  yet  undrilled. 
The  south  halves  of  13  and  15  are  good  producers,  while  that  of  14  has 
so  far  proven  light.  Sections  16,  17  and  18  comprise  good  producing 
territory,  section  17  being  one  of  the  best  in  the  entire  field.  Id  the 
"  Abahire"  pool,  in  the  south  half  of  section  16  and  the  north  half  of 
section  21,  forty  wells  have  been  put  down  by  Ihe  American  Oil  Com- 
pany.    The  first  one  was  drilled  in  June,  1893,  and  the  others  at  inter- 
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vals  of  about  one  month  thereafter.  The  average  production  of  the 
forty  in  September,  1896,  was  ten  barrels  each.  The  Trenton  rock  was 
found  at  an  average  depth  of  1,001  feet. 

In  the  next  tier  of  sections,  Nob.  19,  20,  21,  22,  23  and  24  (26  north, 
12  east)  have  all  yielded  good  wells,  those  of  the  south  half,  section  23, 
being  the  best.  Pumping  stations  of  the  Buckeye  Pipe  Line  are  located 
in  the  southwest  quarter,  section  19,  and  the  southeast  quarter,  section 

23.  Two  dry  holes  had  been  put  down  in  the  southeast  quarter,  section 

24,  prior  to  1896,  and  the  greater  portion  of  the  quarter  section  thereby 
condemned.  W.  H.  Dye,  of  Indianapolis,  re- leased  the  territory,  and  in 
the  autumn  of  that  year  put  down  two  wells,  the  first  of  which  started 
at  200  and  the  second  at  fifty  barrels,  thus  furnishing  proof  that  one  or 
two  dry  holes  on  a  quarter  section  are  no  evidence  of  its  n  on  -productive- 
ness. 

Sections  19,  20,  29  and  30  (township  25  north,  range  13  east)  have 
proven  good  territory,  except  the  northeast  quarter  of  19,  where  two 
dry  holes  have  been  drilled.  On  the  Peter  Schott  farm,  in  the  south- 
east quarter  of  19,  a  well  was  drilled  thirty  feet  into  the  Trenton  in 
1894,  and  yielded  nothing  but  salt  water.  It  was  abandoned  and  partly 
filled  with  sand.  In  May,  1896,  a  new  derrick  was  put  up,  the  sand 
and  water  pumped  out,  and  the  bore  put  down  twenty  feet  deeper  and 
then  shot.  A  bund  red  barrel  well  resulted,  which  is  still  keeping  up  a 
good  yield. 

Of  the  two  remaining  sections  in  25  north,  13  east,  No.  32  has  a  fair 
yield,  while  31  ranks  among  the  best  in  the  township. 

The  Cudaby  Bros.,  of  Chicago,  have  recently  erected  in  the  north- 
west quarter  of  section  32  a  pumping  station  and  a  38,000 -barrel  tank. 
The  Northern  Indiana  Oil  Company,  which  operates  a  large  amount  of 
territory  in  this  portion  of  the  Indiana  field,  is  controlled  by  them,  and 
the  oil  will  from  January  1,  1897,  be  pumped  directly  to  Chicago 
through  some  large  mains  put  down  in  1896. 

The  farm  of  Geo.  W.  Brookhart,  occupying  the  northeast  quarter  of 
section  31,  has  been  one  of  the  best  producers  in  the  Indiana  field.  The 
first  well  was  drilled  in  May,  1893,  the  second  in  June,  and  the  third 
and  fourth  in  the  last  half  of  the  same  year.  Five  additional  wells  were 
put  down  in  1894,  and  four  in  1895.  Up  to  September  1.  1896,  Mr. 
Brook  hart's  one-eighth  royalty  had  amounted  to  over  $12,800  for  the 
thirteen  wells,  so  that  more  than  f  100,000  worth  of  oil  had  been  pro- 
duced from  the  160  acres.  The  depth  at  which  the  Trenton  limestone 
was  found  ranged  between  997  and  1,011  feet  for  the  thirteen  wells. 

The  No.  11  well  on  this  farm  was  thought  at  first  to  be  a  dry  hole. 
"  If  it  had  been  outside  of  the  farm,"  said  Mr.  Brookhart,  "  it  would 
have  been  abandoned."  The  company  finally  concluded  to  shoot  it  with 
200  quarts  of  nitroglycerine.     After  the  shot  it  yielded  only  salt  water 
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for  a  week.  Then  it  began  yielding  oil  at  the  rate  of  thirty  barrels  a  day. 
This  rapidly  increased,  and  when  the  well  was  fifty-six  days  old  it  had 
produced  fifty-four  tanks  of  oil,  proving  itself  by  far  the  best  well  on  the 
farm.  In  September,  1896,  it  was  yielding  forty  barrels  of  oil  and  125 
barrels  of  water  a  day.  Like  other  larjie  water  wells,  it  has  to  be 
pumped  til  us  ;  whereas  the  remaining  twelve  wells,  together  with  four- 
teen on  adjoini.ig  farms  which  are  operated  by  the  same  company,  are 
pumped  by  one  power.  The  Geo.  Updegrafffarm  and  the  Wolff  farm, 
in  the  quarter  section  just  touth  of  that  of  Brookhart,  have  yielded  pro- 
portionally as  much  as  the  Brookhart  farm. 

Sections  25  to  32,  iuclusive  (township  25  Dorth,  range  12  east),  have 
proven  good  oil  territory.  On  the  Harshman  and  Teraplin  farms,  in  the 
northwest  quarter  of  section  26,  Davenport,  Simmons  &  Co.  put  down 
several  wells  in  1894  and  1895.  The  average  record  of  these  wells,  as 
given  me  by  Mr.  L.  C.  Davenport,  was  as  follows : 

Drift 108  feet. 

Niagara  limestone 164  feet. 

Hudson  River  limestone 443  feet. 

Utica  shale 300  feet. 

Trenton  struck  at 1,015  feet. 

First  nil  struck  at   1,028  feet. 

In  the  best  well  on  the  quarter  section  the  Trenton  was  found  at  a 
depth  of  1,010  feet;  the  welt  starting  at  160  barrels  per  day  in  March, 
1894,  and  being  down  to  ten  barrels  in  June,  1806.  In  the  poorest  well 
the  Trenton  was  found  at  1,023  feet.  The  well  started  at  twenty  bar- 
rels and  was  down  to  three  in  a  short  time.  Eighteen  thousand  dollars 
was  spent  on  the  lease.  Oil  equal  to  that  amount  in  value  was  produced, 
and  the  property  was  then  sold  for  $18,000.  Since  then  five  bores  have 
been  put  down  on  the  quarter  section,  four  of  which  have  proven  dry 
holes. 

As  an  example  of  what  may  be  done  with  a  fairly  good  producing 
small  lease,  when  properly  managed,  we  may  mention  that  of  the  40-acre 
farm  of  Margaret  Y eager,  in  the  northeast  quarter,  section  28,  operated 
by  L.  O.  Davenport,  of  Blutftou.  It  has  on  it  four  wells,  the  first  of 
which  was  put  down  in  1803,  and  the  last  in  1894.  The  average  of  the 
well  records,  as  kept  by  Mr.  Davenport,  are  as  follows : 

Drive  pipe 64  feet. 

Casing 204  feet. 

Trenton  struck  at 1,031  feet. 

Oil  found  at 1,046  feet. 

Total  depth 1,073  feet. 

Average  initial  product,  55  bnrrets. 

Up  to  September,  1896,  $5,500  had  been  expended  on  the  lease;  96,000 
worth  of  oil  bad  been  sold ;    and  the  property  was  valued  at  $4,000, 
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based  on  the  market  price  of  oil,  57  cents  per  barrel.  The  four  wells 
were  then  yielding  about  18  barrels  of  oil  daily.  The  only  expense  for 
operating  was  the  salary  of  the  pumper,  $45  a  mouth;  gas  and  oil, 
yielded  by  the  wells,  being  used  as  fuel. 

In  the  northwest  quarter  section  29,  the  Schooley  farm  has  proven 
excellent  territory,  more  than  $80,000  worth  of  oil  having  been  produced 
by  the  1 1  wells  drilled  on  it. 

Sections  33  and  34  are  rather  lighter  in  their  yield  than  those  of  the 
remaining  sections  of  the  lower  tier;  while  sections  35  and  <"6  (25  north, 
12  east)  are  both  counted  as  good  territory.  On  the  J.  Brown  farm,  in 
the  northwest  quarter,  section  36,  the  average  record  of  four  wells  is  as 
follows : 

Drive  pipe 128  feet. 

Casing  set  at 264  feet. 

Trenton  struck  at 1,010  feet. 

Oil  found  at 1,026  feet. 

Total  depth   1 ,060  feet. 

Average  initial  output,  80  barrels 

Average  output  in  June,  1836,  6  barrels. 

An  average  of  the  township  will  probably  show  280  feet  as  the  amount 
of  casing  put  in,  and  1,020  feet  as  the  depth  at  which  Trenton  is  found. 

Up  to  the  present,  Nottingham  Township  has  probably  yielded  more 
oil  than  any  other  two  townships  in  the  Indiana  field.  The  wells,  while 
not  starting  in  with  as  large  a  flow  as  in  some  other  parts  of  the  field, 
have  held  up  better.  But  few,  even  of  the  older  wells,  have  as  yet  been 
abandoned.  While  most  of  the  territory  has  been  tested,  there  is  un- 
doubtedly some  which  has  been  condemned  by  one  or  two  dry  holes, 
which  will  yet  be  found  to  be  productive.  Examples  of  such  territory 
have  already  been  noted  as  occurring  on  the  H.  Brooks  farm  in  section 
24  and  the  Peter  Schott  farm  in  section  19  (25  north,  13  east). 

Again,  some  of  the  sections  in  the  northern  half  of  the  township,  as 
yet  undrilled,  will  probably  be  found  to  yield  oil  in  fair  amounts,  while 
in  much  of  the  territory  now  producing  there  is  still  room  for  additional 
wells,  so  that  the  output  of  oil  from  the  township  bids  fair  to  be  a  good 
one  for  a  number  of  years  to  come. 

CHESTER  TOWNSHIP 

comprises  thirty-six  square  miles,  corresponding  in  its  civil  boundaries  to 
the  Congressional  township,  25  north,  range  11  east.  Although  a  num- 
ber of  good  wells  have  been  found  within  its  bounds,  the  toWDship  as  a 
whole  contains  much  light  oil  territory  and  has  proven  a  disappointment 
to  those  interested  in  the  development  of  the  Indiana  field. 
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The  first  well  to  show  oil  in  any  quantities  in  the  State  was  put  down 
by  the  Northern  Indiana  Oil  Co.,  on  the  D.  A.  Bryson  farm,  near  Key- 
stone (southwest  quarter  of  section  26),  in  June,  1890.  The  Trenton 
limestone  was  found  at  a  depth  of  986  feet,  oil  at  1,012  feet  and  salt 
water  at  1,023  feet.  The  well  flowed  naturally  sixty  barrels  the  first 
twsnty-four  hours,  but  in  three  months  had  declined  to  twenty-five  bar- 
rels. It  was  then  shot  with  forty  quarto  of  nitroglycerine,  and  the  flow 
increased  to  100  barrels,  but  in  nine  months  was  down  once  more  to 
twenty-fire  barrels.  Once  again  it  was  shot,  this  time  with  100  quarts, 
and  the  flow  again  increased  to  125  barrels,  but  in  two  weeks  was  down 
to  seventy  barrel*' ;  in  three  months,  to  fifty  barrels ;  and  in  1896,  when 
six  years  old,  was  still  yielding  eight  barrels  daily. 

Several  other  wells  were  put  down  in  1890  by  the  Northern  Indiana 
Co.  in  the  vicinity  of  the  first  one,  but,  as  none  of  them  showed  oil  in 
paying  quantities,  the  company  gave  up  tbe  idea  of  getting  oil  there,  and 
no  further  drilling  was  done  in  Wells  County  until  Mr.  E.  J.  Little  put 
down  the  Cory  well  in  Nottingham  Township. 

Taking  up  the  sections  of  the  township  in  detail,  we  find  that  Nos.  1 
to  4,  inclusive,  have  had  but  one  well  drilled  in  them.  This  was  on  the 
southeast  quarter  of  section  3,  and  came  in  in  July,  1896,  as  a  very  light 
producer.     The  Trenton  rock  was  struck  at  a  depth  of  998  feet. 

Section  5  contains  three  very  light  wells  on  its  south  half,  and  one  dry 
hole  on  its  northwest  quarter,  where  the  rock  was  found  low— 1,020  feet. 

In  the  north  half  of  section  6  a  number  of  wells  were  put  down  in 
1896,  but  the  yield  was  light.  The  Trenton  was  found  almost  level, 
ranging  from  1,011  to  1,016  feet.  The  south  half  of  section  6  and  sec- 
tions 7  and  8,  comprise  good  territory.  It  was  in  this  locality  that  one 
of  the  principal  extensions  of  the  Indiana  field  was  made  in  1896,  the 
line  of  tbe  known  producing  territory  being  extended  south  and  east  of 
Mt.  7,i  m,  through  sections  7  and  8.  A  number  of  the  wells  put  down 
in  these  sections  started  out  at  100  to  250  barrels  dai'y. 

Sections  9,  10,  11  and  12  have  practically  no  production.  Dry  holes 
hare  been  put  down  in  the  northwest  and  southeast  quarters  of  section 
9,  tbe  southwest  quarter  of  section  II,  and  the  northeast  quarter  of  sec- 
tion 12  The  remaining  parts  of  the  sections  have  not  been  tested,  ex- 
cept the  northeast  quarter  of  section  11  and  the  southeast  quarter  of  sec- 
tion 12,  where  one  or  two  light  wells  are  located. 

A  light  production  only  has  so  far  been  obtained  in  sections  13,  14,  15 
and  16.  On  the  John  Kennedy  farm  in  the  northwest  quarter  of  section 
16,  A.  L.  Sharpe  drilled  in  a  well  in  July,  1896,  wbich  produced  much 
gas,  the  Trenton  being  found  at  984  feet,  and  a  small  amount  of  oil. 
Gas  was  first  struck  at  12  feet  in  the  Trenton  and  oil  at  27  feet.  Three- 
fourths  of  a  mile  west,  on  the  T.  J.  Callahan  farm  (northwest  quarter  of 
section  16)  tbe  Trenton  was  found  to  be  44  feet  lower  down,  and  no  gas,  oil  or 
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water  was  found  until  a  depth  of  1,051  feet  was  reached  where  "  Blue 
Lick  "  water  occurred.  Between  the  two  wells  above  mentioned,  a  bore 
on  the  farm  of  John  McKey  (northeast  quarter  of  section  16)  developed 
the  Trenton  at  1,014  feet,  and  a  good  production  of  oil.  Such  facts  are 
strong  proofs  of  the  truth  of  the  anticlinal  structure  of  the  Trenton  hav- 
ing much  to  do  with  the  distribution  of  the  petroleum  ;  the  gas  on  the 
Kennedy  farm  being  found  in  the  crest  of  an  anticline ;  the  water  on 
the  Callahan  farm  in  a  syncline,  and  the  oil  on  the  McKey  farm  in  in- 
termediate territory  .* 

Sections  17  and  18  may  be  classed  as  good  territory,  the  south  half  of 
section  17  being  lighter  than  the  north  half 

Of  the  next  lower  tier  of  sections,  Nos.  19  to  22,  inclusive,  are  light 
producers,  the  Trenton  being  found  rather  low.  On  the  William  Bennett 
farm  in  the  northwest  quarter  of  section  23  are  a  number  of  fairly  good 
wells,  and  from  there  eastward  through  section  24  the  Trenton  rises  and 
the  production  becomes  better.  The  east  half  of  section  24,  and  sections 
25  and  26  may  be  classed  as  good  producing  territory,  while  Nos.  27  to 
34,  inclusive,  are  light,  the  four  in  the  southwest  corner  of  the  township, 
viz.,  29,  30,  31  and  32  being  especially  bo.  No  drilling  has,  however, 
been  done  in  section  28.  In  the  south  half  of  section  34  the  Trenton  is 
found  1,000  t'>  1,005  feet.  Nearer  Moutpelier,  in  the  township  south,  it 
rises  to  970  feet,  and  the  bores  show  much  gas  and  a  better  production 
of  oil. 

Coming  back  to  the  southeast  corner,  we  find  sections  35  and  36  to  be 
like  the  ones  above  them— good  producers.  TheBe  four  sections  evidently 
form  a  natural  portion  of  an  area  of  rich  territory  found  to  the  eastward 
in  Nottingham  Township,  and  to  the  south  and  southeast  in  the  corners 
of  Harrison  Township,  Blackford  County,  and  Penn  Township,  Jay 
County. 

On  the  eighty-acre  farm  of  Jane  Howard,  in  the  northeast  quarter  of 
the  northeast  quarter,  section  36,  seven  wells  were  put  down  in  the  spring 
of  1896  by  F.  E.  Alexander  In  six  of  them  the  Trenton  rock  was  found 
at  a  depth  of  1,024  feet,  and  in  the  seventh  at  1,039  feet,  the  oil  being 
found  at  seventeen  to  twenty  feet  lower  in  each  esse.  All  were  produc- 
tive, the  initial  output  ranging  from  one  hundred  and  fifty  down  to  thirty 
barrels.  In  three  weeks  the  one  hundred  and  fifty  barrel  well  was  down 
to  thirty  barrels,  while  the  thirty  barrel  well,  when  six  weeks  old,  was 
still  yielding  eighteen  barrels.  A  dry  hole  was  put  down  on  the  farm 
immediately  west,  the  Trenton  being  struck  at  1,024  feet. 

From  what  has  been  written  concerning  the  production  in  Chester  Town- 
ship, it  will  be  seen  that  the  southeastern  and  northwestern  corners  only 
can  be  classed  as  good  territory,  the  remainder  having,  as  yet,  shown  a 
small  production.     A  large  portion  of  the  southern  half  of  the  township 
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seems  to  have  the  surface  of  the  Treoton  in  a  syncline  which  gradually 
rises  to  the  westward,  resulting  in  some  good  producing  territory  in  the 
southern  half  of  Jackson  Township. 

JACKSON    TOWNSHIP 

contains  thirly-six  square  miles,  and  corresponds  to  Ihe  Congressional 
township  (25  north,  range  10  east). 

Of  this  area  about  ten  square  miles  may  be  classed  as  good  oil  produc- 
ing territory.     The  remainder  has,  up  to  the  present,  yielded  but  little  oil. 

In  the  northeast  corner,  sections  1,  2, 12  and  13,  and  the  north  half  of 
11  seem  to  form  the  western  half  of  what  may  be  termed  the  Mt  Zion 
pool,  inasmuch  as  they  have  proven  themselves  bighly  productive.  Sec- 
tion 1  has  probably  produced  more  oil  than  any  other  section  in  the  town- 
ship. 

On  the  G.  W.  Huffman  farm,  in  the  west  half  of  the  section,  eleven 
wells  were  put  down  in  1894-5,  in  which  the  Trenton  rock  was  found  be- 
tween 997  and  1,003  feet.  For  the  month  of  May,  1896,  the  wells  yielded 
3,354  barrels,  and  for  June  3,018  barrels,  an  average  often  barrels  each 
daily. 

No  drilling  has  been  done  in  sections  3  to  7,  inclusive,  except  in  the 
northeast  quarter  of  3  and  the  south  half  of  4,  where  some  fairly  pro- 
ductive wells  have  been  put  down.  Section  8  has  one  dry  hole  is  the 
northwest  quarter,  the  remainder  being  untested.  In  section  9  two 
holes  were  put  down  in  the  south  half  in  which  a  show  of  oil  was  found, 
but  not  enough,  the  operators  thought,  to  warrant  the  expense  of  shoot- 
ing the  wells.  The  northwest  quarter  of  the  section  contains  fair  and 
the  northeast  quarter  good  producing  wells.  The  west  balf  of  section 
10  contains  some  light  wells,  the  east  half  being  undrilled.  A  pumping 
station  of  the  Buckeye  Pipe  Line  is  located  on  the  northtast  quarter  of 
this  section. 

The  south  half  of  11  and  the  east  half  of  14  include  light  producing 
territory,  being  seemingly  on  tbe  southwestern  edge  of  the  Mt.  Zion 
pool. 

The  west  half  of  14  and  the  north  half  of  15  are  undrilled,  while  in 
the  south  half  of  15  three  bores  have  been  put  down,  which  resulted  in  a 
dry  hole,  a  salt  water  well  and  a  heavy  gas  well,  the  last  two  showing 
oil  in  small  quantities. 

A  dry  hole  in  the  southwest  quarter  of  16,  and  one  in  the  northwest 
quarter  of  17,  are  the  results  of  tbe  only  bores  in  those  sections.  Section 
18  has  had  two  wells  put  down  on  the  east  half  which  were  so  light  that 
they  are  no  longer  pumping.  The  west  half,  and  section  19  except  tbe 
southwest  quarter,  are  undrilled.  On  tbat  quarter  section  several  fair 
producing  wells  are  located. 
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Section  20  baa  had  several  very  light  wells  drilled  upon  it.  On  the 
Mercer  farm,  in  the  east  half  of  the  southeast  quarter,  the  No.  1  bore 
put  down  by  W,  B.  Little  &  Co.  ehowed  the  following  section  : 

Drift '.    121  feet 

Niagara  limestone 259  feet. 

Hudson  River  limestone 287  feet. 

Utiea  sbale 300  feet 

Trenton  found  at 967  feet. 

Total  depth 1,025  feet 

Result,  dry  hole. 

Twelve  hundred  feet  east  a  gas  well  was  put  down  in  1891,  which 
is  now  pumping  about  six  barrels  of  oil  daily,  the  supply  of  gas  having 
gradually  dwindled  to  practically  nothing. 

Section  21  and  the  southwest  quarter  of  section  22  contain  a  number 
of  fair  producing  wells.  The  Mercer  No.  2,  put  down  by  W.  B.  Little, 
in  the  north  half  of  the  southwest  quarter  of  section  21,  in  May,  1895, 
has  the  following  record : 

Drift 231  feet 

Niagara  limestone 154  feet 

Hudson  River  limestone 290  feet 

Utica  shale 300  feet 

Trenton  found  at 981  feet. 

Total  depth 1,020  feet 

Average  initial  product,  76  barrels. 

Daily  product  in  June,  1896,  8  barrels. 

The  great  discrepancy  in  the  relative  thickness  of  the  drift  and  Niagara 
in  this  bore  and  Mercer  No.  1 ,  suggests  the  presence  of  a  preglacial  chan- 
nel in  the  Niagara,  at  the  point  where  No  2  was  put  down.  In  the  north 
balf  of  22  and  in  section  23  a  number  of  holes  have  been  put  down,  but 
the  yield  of  oil  has  been  very  light.  Section  24  is  undrilled.  except  in 
the  northeast  quarter,  where  a  few  light  wells  are  found. 

The  sections  of  the  next  tier,  25  to  30  inclusive,  are  all  light  produc- 
ers, except  Nos.  27  and  28,  which  may  be  classed  as  good.  Tbe  south 
half  of  30  has  not,  as  yet,  been  tested. 

In  the  lower  tier  no  drilling  has  been  done  in  31.  The  south  half  of 
32  has  a  few  light  wells,  and  tbe  norlb  half  two  bores  which  yielded  oil 
for  a  while,  but  are  no  longer  pumped.  Farther  east  the  production  be- 
comes much  better,  and  sections  33,  34  and  35  each  have  a  number  of 
good  wells,  while  36  is  lets  productive.  On  the  Byall  farm  in  the  south- 
east quarter  of  34  is  a  large  salt  water  well,  which  is  also  noted  for  its 
production  of  oil.  It  was  finished  in  March,  1892,  and  in  September, 
1896,  when  four  and  one-half  years  old,  was  producing  forty  barrels  of 
oil  and  700  barrels  of  water  daily.  Two  similar  wells  are  located  on  the 
T.  J.  Banter  farm  in  the  southwest  quarter  of  section  35.     One  of  them, 
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finished  in  June,  1895,  was  producing  forty  barrels  of  oil  and  1,000  bar- 
rels uf  water  in  Sepiember,  1896.  The  other,  finished  a  month  later, 
yielded  210  barrels  uf  oil  and  no  water  for  several  days  before  shooting. 
In  a  short  time  it  began  yielding  water,  and  in  September,  1896,  was 
producing  thirty  barrels  of  oil  and  500  of  walir  daily.  In  such  instances, 
it  is  believed  that  the  water  fliws  or  is  forced  through  the  porous  stratum 
and  brings  in  with  it  oil  from  other  territory. 

While  <>n  the  map  the  whole  of  Jackson  Township  is  included  in  the 
productive  area  of  the  Indiana  field,  the  good  pn  duciion,  it  will  be 
seen,  has  been  in  spot?,  with  much  intervening  territory,  either  undrilled 
or  with  a  very  liglt  yield.  In  the  center  of  the  township,  as  well  as  in 
its  northwestern  fourth,  there  is  much  territory  which  has  been  con- 
demned by  dry  holes,  which,  with  a  fair  test,  might  prove  productive. 
It  is  the  writer's  opiuion,  based  on  a  careful  study  of  the  Indiana  field, 
that  there  are  greater  chances  of  striking  oil  in  the  undrilled  portions  of 
such  a  township  as  Jackson,  which  lies  within  the  limits  of  known  pro- 
ductive lerritory,  than  by  "wild  catting,"  outside  of  such  limits. 

LIBEHTY  TOWNSHIP  (26  NORTH,  II  BAST) 

lies  north  of  Chester  Township,  and  east  of  Salamonie  Township,  Hunt- 
ington County.  But  little  drilling  has  as  yet  been  done  within  its  bounds. 
A  bore  in  section  22  resulted  in  a  salt  water  well  A  dry  hole  was  put 
down  in  the  southeast  quarter  section  34;  and,  in  1896,  two  light  pro- 
ducing wells  and  one  dry  hole  in  the  south  half  of  section  31.  One  of 
the  wells,  located  on  the  William  Dalby  farm,  had  an  initial  product 
of  50  barrels.  The  Trenton  is  found  comparatively  low  in  the  section, 
being  struck  at  a  depth  of  1,023  feet.  A  number  of  good  wells  have 
been  drilled  immediately  west  in  sections  25aud  36,  Salamonie  Township, 
where  the  Trenton  occurs  between  990  and  1 ,000  feet. 


Outside  of  tbe  productive  area  shown  on  the  map  oil  has  been  found 
at  one  or  two  other  localities  in  Wells  County,  but  not  in  paying  quanti- 
ties. At  Kingsland,  Jefferson  Township,  in  the  southwest  quarter,  sec- 
tion 33  (28  north,  12  east),  Judge  E.  R  Wilson  put  down  a  well  in 
1890  for  gas.  It  yielded  but  a  small  amount  of  gas  and  six  barrels  of  oil 
daily.  The  well  was  capped  io  and  800  feet  east  a  second  bore  was  put 
down  seventy-three  feet  into  the  Trenton,  without  finding  either  water, 
gaa  or  oil. 

Two  bores  were  put  down  in  Lancaster  Township  in  1894  by  W.  B. 
Little,  one  of  which  contained  a  email  amount  of  oil.  It  was  located  on 
the  east  half  section  11   ( 27  north,  12  east)  and  showed  the  following 
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Drift 80  feet. 

Niagara 420  feet. 

Hudson  River  limestone 300  feet. 

TJlica  shale 347  feet. 

Trenton  at 1,147  feet. 

Showing  of  oil  at 1,168  feet. 

Blue  Lick  (sulphur)  water 1,187  feet 

Total  depth  1,200  feet, 

Tbe  second  bore  i a  section  1  (27  north,  12  east)  found  Trenton  at 
1,120  feet,  and  produced  a  small  flow  of  gas. 

ADAMS  COUNTY. 

This  county  lies  east  of  Wells  County  and  ia  bordered  on  the  east  by 
tbe  Ohio  Slate  line.  It  is  tweuty-four  miles  in  length  from  north  to  south 
aud  fourteen  miles  in  breadth,  comprising,  therefore,  an  area  of  336 
square  miles.  Like  Wells  County,  the  surface  is  comparatively  level, 
but  well  drained  by  the  St.  Mary's  and  its  tributaries  in  tbe  northern 
half  and  the  Wabash  and  its  tributaries  in  the  south.  Tbe  soil  is  rather 
more  retentive  of  moisture  than  that  of  Wells  County,  but  tbe  materials 
composing  it  are  essentially  the  same,  and  its  fertility,  where  properly 
drained,  has  proven  excellent. 

Three  railways  pass  through  the  county,  the  G.  R.  it  I.  from  north  to 
south,  and  tbeT.,  St.  L.  &  K.  C.  and  Chicago  &  Erie  from  east  to  west; 
Decatur,  the  flourishing  county  seat,  being  a  junction  point  of  the  three. 

Petroleum  has  so  far  been  found  in  paying  ijuautities  only  in  tbe  two 
townships  of  Hartford  aud  Wabash,  in  the  southwestern  part  of  the 
county. 

HARTFORD  TOWNSHIP 

comprises  an  area  of  only  twenty-four  square  miles,  the  two  western  tiers 
of  the  Congressional  township  (25  north,  range  13  east)  being  included 
in  the  civil  township  of  Nottingham,  Wells  County.  Of  this  area  about 
one  half  is  at  present  producing  oil  in  paying  quantities. 

The  first  productive  well  in  Adams  County  wa^  put  down  by  the  Bolds 
Brothers  on  the  Gtorge  Shoemaker  farm,  east  half  of  northeast  quarter  of 
section  26  (25  north,  13  east),  in  February,  1892.  It  started  at  110 
barrels  a  day  and  proved  an  incentive  to  much  drilling  in  the  neighbor- 
hood. Tbe  second  well  on  the  same  farm  was  drilled  in  May,  1893,  with 
an  initial  production  of  100  barrels,  and  the  third  in  July,  1892,  started 
at  sixty  barrels.  The  lease  was  theu  sold  for  $ 8,000,  much  less  than  its 
actual  value. 

The  most  northern  production  in  Hartford  Township,  at  the  present 
time,  ie  in  section  13,  where  there  are  several  light  producing  wells. 
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Bores  have  been  put  down  in  sections  2,  4,  10,  11,  14,  15,  16  and  21,  all 
of  which  resulted  in  dry  holes  or  salt  water  wells. 

Borne  good  producing  wells  are  found  in  the  southeast  quarter  of  sec- 
tion 22,  but  tbe  remaining  portions  of  the  section  have  been  condemned 
by  bores  resulting  in  salt  water,  or  nothing.  Sections  23  and  24  both 
comprise  good  territory ;  the  former  has  one  dry  hole  near  its  center,  but 
several  wells  starting  at  150  to  180  barrels  bave  been  located  within  its 
bounds.  The  southeast  quarter  of  24  has  in  the  past  yielded  much  gas, 
but  has  recently  changed  into  productive  oil  territory. 

The  remaining  sections  of  the  township  are  all  noted  as  good  producers. 
On  the  C.  Herechey  farm,  in  the  northeast  quarter  section  25,  thirteen 
wells  have  been  bored,  the  average  depth  of  tbe  Trenton  being  1,004 
feet,  and  tbe  average  initial  production  one  hundred  barrels  On  the  J. 
A.  Marlia  farm  in  the  southwest  quarter  of  tbe  same  section,  the  record 
of  a  well  put  down  in  1892  is  as  follows : 

Drive  pipe 110  feet. 

Casing 230  feet. 

Trenton  struck  at 996  feet. 

Initial  production,  150  barrels. 

Production  in  October,  18! Hi,  2  barrels. 

On  the  northeast  quarter  of  section  28  tbe  drift  was  found  to  be  fifty- 
seven  feet  thick,  the  Niagara  173  feet  thick,  and  the  Trenton  at  a  depth 
of  1,002  feet.  A  number  of  the  first  wells  in  this  portion  of  the  township 
were  drilled  only  about  twenty  feet  into  the  Trenton,  and  so  missed  the 
second  porous  stratum,  which  lies  deeper.  The  yield  of  oil  from  them  has 
been  much  less  on  this  account  than  what  it  otherwise  would  have  been. 

In  section  33  the  Trenton  lies  at  about  1,003  feet  below  the  surface. 
In  section  34  a  bore  put  down  in  1803,  and  resulting  in  a  dry  hole,  con- 
demned 320  acres  of  land  belonging  to  Joseph  Watson.  In  1895  it  was 
re-leased,  and  has  resulted  in  one  of  the  most  productive  farms  in  the 
township. 

In  the  south  halves  of  sections  35  and  36  the  Niagara  limestone  seems 
to  have  been  cut  out  by  spurs  or  tributaries  of  a  great  preglacial  river, 
which  will  be  mentioned  more  fully  hereafter.  As  a  result  350  to  400 
feet  of  drive  pipe  must  be  used,  and  the  expense  of  drilling  is  thereby 
much  increased. 

In  the  area  of  Hartford  township  in  which  oil  has  been  found,  tbe  initial 
production  has  been  above  the  average  for  the  Indiana  field,  and  the  wells 
have  held  up  better  than  those  in  the  western  part  of  that  field.  The 
large  number  of  dry  holes  and  salt  water  wells  already  down  in  the  north 
part  of  the  township  are  a  strong  proof  that  the  northern  boundary  of  the 
productive  area  has  been  practically  determined,  and  that  but  few,  if  any, 
good  wells  will  be  found  outside  of  the  line  shown  on  the  map. 
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But  four  square  miles  of  this  township  have  up  to  the  present  yielded 
oil  in  commercial  quantities.  They  comprise  sections  16,  19,  30  and  31 
along  the  western  edge. 

Along  the  northern  border  of  section  18,  Jones,  Good  &  Co.  have  five 
light  producing  wells,  the  first  of  which  was  put  down  in  1892.  Each  of 
the  five  had  a  good  initial  production,  but  it  gradually  dwindled  until  in 
November,  1896,  the  total  yield  was  but  about  ten  barrels  a  day.  The 
south  half  of  section  18  and  the  north  half  of  19  have  each  been  tested 
by  several  bores,  which  yielded  salt  water  and  but  little  oil. 

The  south  half  of  19  and  the  west  half  of  30  have  each  a  number  of 
good  wells  located  on  them.  On  the  I.  Wheeler  farm,  in  the  northeast 
quarter  of  30,  the  Trenton  was  found  at  1,030  feet  and  a  dry  hole  re- 
suited.  On  the  J.  Bucher  farm,  in  the  southwest  quarter  of  the  same 
section,  two  wells  were  put  down  in  1896,  which  started  at  150  and-120 
barrels  respectively.     In  these  the  Trenton  was  found  at  1,012  feet. 

The  wells  on  section  31  have  beeu  light  producers.  The  drift  is  here 
found  400  feet  deep,  us  also  in  the  northwest  quarter  of  the  northwest 
quarter  of  section  32,  where  a  single  light  well  has  been  hired. 

Wells  in  which  more  or  less  oil  was  found  have  beeu  put  down  in 
Adams  County  at  several  points  outside  of  the  present  producing  area. 
In  Wabash  Township,  on  the  southeast  quarter  of  section  10,  the  Standard 
Oil  Co.,  in  1893,  drilled  a  well  which  started  at  fifty  barrels.  Much  of 
the  surrounding  territory  was  immediately  leased  and  a  pipe  line  laid  to 
the  well  mentioned,  but  i he  production  rapidly  dwindled  and  no  further 
developments  were  made. 

In  the  outskirts  of  Geneva,  in  the  northeast  quarter  of  the  northeast 
quarter  of  section  29  (25  north,  14  east),  a  bore  resulted  in  salt  water 
with  a  showing  of  oil.  The  drift  was  here  found  to  be  400  feet  thick.  A 
two  barrel  well  was  also  developed  in  the  northwest  quarter  of  section  2s. 

In  the  south  halves  of  sections  31  and  32  (township  26  north,  range  15 
east),  Blue  Creek  Township,  several  bores  have  been  put  down.  One, 
by  the  Superior  Od  Co.,  resulted  in  a  fifteen  barrel  well,  which  will  still 
yield  five  barrels  daily.  The  others  were  dry  holes  or  salt  water  wells, 
which  stopped  further  operations.  The  Trenton  is  here  found  at  a  depth 
of  1,092  feet,  while  seventy-seven  feet  of  drive  pipe  and  300  feet  of  casing 
are  necessary. 

These  isolated  wells  go  to  prove  that  oil  occurs  in  the  Trenton  of  the 
southeast  corner  of  Adams  County.  There  is  little  doubt,  as  already 
mentioned,  but  that  the  Indiana  field  is  connected  with  that  of  Ohio  by 
a  strip  of  territory  in  southeastern  Adams  and  northeastern  Jay — the 
limits  of  which  have  not  as  yet  been  defined  by  the  drill. 
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JAY  COUNTY 

comprises  an  area  of  387  square  miles,  lying  south  of  Adams  and  the 
eastern  half  of  Wells  counties  and  west  of  Mercer  and  Darke  counties, 
Ohio.  The  surface  of  the  county  is  gently  rolling  or  nearly  level,  and 
the  soil  of  moat  portions  proves  very  fertile  where  properly  drained  and 
tilled.  The  Salamonie  River  flows  through  the  county  from  southeast  to 
northwest  and  drains  its  western  and  southern  halves.  The  Wabash 
River  touches  its  northeastern  corner  and  through  its  tributaries  drains 
the  townships  of  Wabash,  Bear  Creek  and  Jackson. 

The  G.  R.  &  I.  Railway,  passing  north  and  south  through  the  center 
of  the  county,  crosses  the  L.  E.  &■  W.  main  line,  running  east  and  west, 
at  Portland,  the  county  seat.  The  P.,  C.  &  St.  L.  crosses  the  southwest 
corner  of  the  county,  passing  through  the  thriving  towns  of  Dunkirk  and 
Redkey,  so  that  the  facilities  of  transportation  in  all  directions  are  excel- 
lent. 

In  the  Indiana  field,  Jay  County  ranks  next  to  Wells  as  a  producer  of 
petroleum.  The  area  at  present  productive  of  oil  in  commercial  quanti- 
ties lies  for  Ihe  most  part  west  of  the  G.  R.  &  I.  Railway,  in  the  north- 
ern tier  of  townships,  though  a  few  light  wells  are  producing  east  of  tbat 
line. 

BEAR  CHEEK  TOWNSHIP  (24  NORTH,  11  BAST). 

Of  the  thirty-six  square  miles  embraced  in  the  civil  township  of  Bear 
Creek  seven  produce  oil  in  sufficient  quantities  to  pay  for  operating  the 
welle.     Those  seven  are  sections  6,  7,  8,  9,  16,  17  and  18. 

The  west  half  of  section  6  contains  some  good  wells.  On  the  farm  of 
Dr.  C.  8.  Arthur,  in  the  northwest  quarter,  two  bores  struck  the  Trenton 
at  1,002  feet,  one  yielding  280  barrels  the  first  day,  the  other  being  a  dry 
hole. 

The  east  half  of  the  section  is  untested,  except  the  extreme  southeast 
corner,  where  a  dry  bole  has  prevented  the  drilling  of  adjacent  territory 
in  section  5.  Section  7,  and  the  southwest  quarter  of  section  8  may  also 
be  called  good  territory.  Bolds  Bros.,  in  1892,  held  leases  on  480  acres 
in  section  7,  and  put  down  a  bore  which  developed  a  dry  hole.  They 
gave  up  the  leases,  and  the  territory  was  released  and  a  second  dry  hole 
put  down.  Again  abandoned,  Bold  Bros,  took  it  up  a  second  time  and 
developed  sixteen  producing  wells,  which  were  yielding  110  barrels 
daily  in  1896,  when  the  property  was  sold  for  $30,000  to  the  Warren 
Oil  Company.     An  average  section  of  these  wells  shows  : 

Drive  pipe 75  feet. 

Casing 235  feet. 

Trenton  at 9i>3  fcet. 


,v  Google 


64  REPORT  OF  STATE  GEOLOGIST. 

East  of  the  G.  It.  &  I.  Railway,  and  northeast  of  Bryant,  thirteen 
bores  were  put  down  in  1896,  in  sections  9,  10,  15  and  16  The  first 
one,  in  the  south  half  of  section  9,  started  in  June  .with  a  yield  of 
125  barrels,  but  by  October  had  dropped  to  four  barrels  daily.  The 
large  initial  product  of  this  well  caused  the  drilling  of  the  remaining 
twelve,  five  of  which  were  dry  holes,  and  the  remainder  only  light  pro- 
ducers. The  one  farthest  northeast  in  the  northeast  quarter  of  section 
10  was  yielding  ten  barrels  a  day  when  the  eDgine  was  moved  and  tbe 
well  plugged.  Dry  holes  have  been  bored  in  the  northwest  quarter  of 
section  14  and  the  southeast  quarter  of  15.  In  the  north  half  of  section 
16  three  light  wells  are  located,  while  the  south  half  is  undrilled. 

The  north  halves  of  sections  17  and  18  contain  good  wells;  the  south 
half  of  17  being  undrilled,  and  that  of  18  having  three  bores  each  with 
a  showing  of  oil,  but  not  enough  to  pay  for  pumping. 

In  addition  to  those  mentioned,  bores  have  been  put  down  in  the  town- 
ship as  follows  :  Two  gas  wells  in  section  19 ;  two  wells  with  a  showing 
of  oil,  and  one  dry  bole,  in  the  northwest  quarter  of  31 ;  one  dry  hole  in 
the  southeast  quarter  of  24.  While  the  results  of  the  developments  so 
far  made  in  Bear  Creek  Township  have  not  been  flattering,  there  is  little 
doubt  but  that  some  good  wells  will  yet  be  found  in  the  undrilled  terri- 
tory of  the  two  northern  tiers  of  sections, 


JACKSON  TOWNSHIP  (24  NORTH,  IS  BAST.) 

While  the  north  half  of  this  township  has  proven  above  tbe  average 
for  the  Indiana  field,  the  south  half  has  as  yet  yielded  little  oil,  and 
that  in  isolated  pools. 

Many  more  wells  would  have  been  put  down  in  the  north  half  bad  it 
not  been  for  the  deep  drives  necessary  in  what  is  known  as  the  Loblolly. 
This  name  is  given  to  a  low,  marshy  tract  of  territory  occupying  the 
larger  portion  of  the  two  northern  tiers  of  sections  in  the  township.  A 
number  of  small  lakes,  very  narrow  aud  deep,  were  formerly  scattered 
throughout  i's  area,  while  the  greater  portion,  not  occupied  by  the  lakes, 
was  covered  with  water  during  a  part  of  the  year.  Much  of  this  terri- 
tory bas  in  recent  years  been  reclaimed  by  drainage,  and  the  soil  proves 
to  be  among  the  richest  in  the  county. 

Since  the  discovery  of  oil  in  Indiana  numerous  bores  have  brought  to 
light  the  remarkable  fact  that  the  Niagara  limestone,  which  underlies  the 
drift  in  all  other  portions  of  the  field,  is  entirely  lacking  in  the  greater 
part  of  the  area  known  as  the  Loblolly  ;  and  that  the  drift,  instead  of 
ranging  from  50  to  175  feet  in  depth,  as  elsewhere,  is  here  from  250  to 
420  feet,  and  in  a  few  instances,  even  520  feet  deep. 
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This  phenomenon  is  without  doubt  due  to  the  presence  of  a  preglacial 
channel,  which  was  eroded  through  the  Niagara  limestone,  then  the  sur- 
face rock,  by  a  large  river  whi  '!i  flowed  in  a  southwesterly  direction 
through  the  townships  of  Wabash,  Adams  County ;  Jackson  and  Penn, 
Jay  County,  and  Harrison  and  Washington,  Blackford  County,  its  course, 
but  not  always  its  limits,  having  been  traced  by  the  bores  put  down  in 
recent  years. 

This  stream  was  probably  the  outlet  of  the  melting  waters  of  a  great 
glacier  which  occupied  a  region  Jar  to  the  northeast.  These  waters  flow- 
ing for  centuries  over  the  Ningsra  limestone  gradually  wore  a  channel 
through  its  entire  thickness  in  t  he  region  now  known  as  the  Loblolly. 
Afterward  the  glacier  itself  moved  slowly  over  the  region,  grooving  and 
planing  the  surface  of  the  solid  rocks,  strewing  for  hundreds  of  miles  in 
its  track  beds  of  clay  and  sand  and  gravel,  thereby  filling  up  the  chan- 
nels of  its  ancient  outlets  and  so  hiding  all  knowledge  of  their  course 
and  depth,  until  man,  seeking  with  steel  drill  for  a  hidden  resource,  dis- 
covers the  absence  of  the  eroded  rock  and  reasons  out  the  cause  thereof. 

The  Loblolly  district  simply  embraces  a  portion  of  the  old  bed  that 
was  deeper  than  the  rest.  The  drift  deposited  in  it  being  so  much  thicker 
than  over  the  surrounding  area  of  Niagara  rock,  and  having  no  solid  sup- 
port near  the  surface,  as  did  the  latter,  settled  to  such  an  extent  that  its 
surface  was  a  few  feet  lower,  and  over  this  lower  portion  the  surface 
waters  collected.  Wherever  the  Niagara  has  been  thus  eroded  the  cost 
of  putting  dowu  a  well  through  the  deep  drift  is  much  greater,  being 
seventy-five  cents  to  one  dollar  a  foot,  as  against  forty-five  to  fifty  cents 
in  other  places. 

The  northernmost  tier  of  sections  in  Jackson  Township,  Not.  1  to  6, 
inclusive,  have  all  proved  highly  productive  of  oil.  In  the  northeast 
quarter  of  the  southeast  quarter  of  section  2,  the  drift  was  872  feet  thiok 
and  the  Trenton  was  struck  at  an  average  depth  of  964  feet  At  no 
Niagara  rook  was  found  no  casing  was  necessary.  One  well  put  down  in 
January,  1896,  started  at  120  barrels,  and  in  June  was  yielding  twenty 
barrels  daily.  A  pumping  station  of  the  Buckeye  Pipe  Line  it  located 
on  the  southwest  quarter  of  this  section. 

On  the  A.  Letts  farm,  in  the  southeast  quarter  of  section  5,  eighteen 
wells  have  been  drilled,  the  Trenton  being  found  at  an  average  depth  of 
970  feet,  and  the  average  initial  production  of  the  wells  being  sixty 
barrels. 

The  south  half  of  section  6,  all  of  section  7  and  the  north  half  of 
section  8  are  practically  undrilled  on  account  of  the  deep  drift.  On  the 
south  half  of  section  8  several  fair  wells  have  been  drilled,  the  drift  on 
the  northwest  quarter  of  the  southeast  quarter  being  437  feet  thick  and 
the  Trenton  968  feet  down. 
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Sections  9  to  12,  inclusive,  contain  gome  excellent  wells,  one  on  the 
Bechtel  farm  in  section  10  having  yielded  101  tanks  in  100  days,  and  in 
October,  1896,  when  two  yean  old,  was  producing  thirty  barrels  daily. 
However,  the  most  productive  well  in  the  township  at  that  date  was  lo- 
cated on  the  southwest  quarter  of  the  northeast  quarter  of  section  11. 
It  was  completed  in  July,  1896,  and  had  an  initial  production  of  200 
barrels.  In  October  it  was  still  yielding  180  barrels  of  oil  and  sixty  bar- 
rels of  water  daily.  In  it  tha  Trenton  was  struck  at  981  feet,  and  the 
first  oil  at  1,000  feet 

In  the  naxt  tier  of  sections  the  north  halves  of  13  and  14  comprise 
some  good  territory ;  while  the  south  halves  have  only  a  few  very  light 
wells,  and  he  just  within  the  border  of  the  producing  field.no  wells  being 
found  between  West  Liberty  and  Portland. 

Section  15  contains  but  two  light  wells,  while  on  the  south  halves  of 
16  and  17  no  drilling  has  been  done.  The  north  halves  of  these  sections 
contain  some  fairly  productive  wells.  Section  18,  the  north  half  of  19, 
and  all  of  20  and  21  have  had  a  number  of  bores  put  down  which  have 
yielded  only  gas. 

The  south  half  of  section  19,  the  nerthwest  quarter  of  section  30,  and 
the  adjacent  territory  to  the  west  in  sections  24  and  26,  Penn  Township, 
have  embraced  one  of  the  richest  areas  in  the  Indiana  field,  five  or  six 
wells  thereon  having  started  off  at  400  barrels  each,  and  a  number  of 
others  at  100  to  250  barrels. 

On  the  northwest  quarter  of  section  22  two  light  wells  are  located,  and 
in  the  northwest  of  section  24,  and  the  northeast  of  section  25,  a  showing 
of  oil  resulted  in  the  only  two  bores  put  down  in  those  sections.  No 
drilling  has  been  done  in  sections  26,  35  and  36.  A  few  light  wells  are  lo- 
cated in  the  north  half  of  section  28  and  one  in  the  northwest  quarter  of 
section  27  ;  the  south  halves  of  these  sections  being  as  yet  undrilled. 

Sections  29,  32  and  the  south  half  of  30  have  as  yet  developed 
only  gas,  though  one  or  two  wells  in  29  showed  a  large  quantity  of  oil 
when  first  drilled  in,  but  the  supply  was  soon  choked  off  by  the  gas,  and 
the  wells  therefore  abandoned. 

All  of  section  31  and  the  northwest  quarter  of  33  can  be  classed  as 
good  territory ;  while  one  very  light  well  in  the  northwest  quarter  of  34 
has  stopped  drilling  to  the  eastward. 

There  is  little  doubt  but  that  many  good  wells  will  yet  be  located  in 
Jackson  Township.  Much  territory  has  been  unnecessarily  condemned 
on  account  of  a  gas  well  or  dry  hole  having  been  put  down  between  it 
and  the  known  limits  of  producing  territory. 

All  the  central  parts  of  the  township  which  now  yield  gas,  will  event- 
ually yield  oil  in  greater  or  less  amounts,  though  there  is  little  chance  of 
that  area  proving  as  rich  as  the  two  northern  tiers  of  sections  or  the  pool 
in  sections  19  and  80. 
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FENM   TOWKBHIP, 

Jay  County,  comprises  but  30  square  miles,  the  western  tier  of  motions 
of  township  24  north,  range  12  east,  being  attached  to  Harrison  Town- 
ship, Blackford  County. 

Of  this  area  little  more  than  one-half  is  at  present  producing  oil,  though 
almost  the  entire  township  lie*  within  the  productive  area  of  the  Indiana 
field. 

The  north  half  of  section  1  contains  a  number  af  good  wells ;  while  the 
south  half  is  within  the  limits  of  the  deep  drift  and  has  but  two  bores, 
southeast  quarter,  each  with  but  a  showing  of  oil. 

The  south  half  of  section  2  is  undrilled,  while  the  north  half  is  fair  ter- 
ritory, but  not  equal  to  that  on  either  side.  No  drilling  has  been  done 
in  the  southwest  quarter  of  3  and  the  southeast  quarter  of  4,  but  the 
remaining  parts  of  these  sections  as  well  as  all  of  5,  8,  and  the  west  half 
of  9  is  good  productive  territory.  Id  the  south  half  of  5  the  Trenton 
ranges  between  1,026  and  1,032  feet  below  the  surface.  A  pumping  sta- 
tion of  the  Buckeye  Pipe  Line  is  located  on  the  northwest  quarter  of  sec- 
tion 8  and  another  near  the  center  of  section  23  of  this  township. 

Owing  to  the  presence  of  the  deep  drift  in  the  old  preglaeial  channel, 
the  east  half  of  9  and  sections  10, 11  and  12  are  untested ;  except  the  south- 
east quarter  of  12,  where  a  light  producing  well  has  been  sunk,  the  drift 
at  this  point  being  410  feet  thick.  One  dry  hole  has  been  put  down  in 
the  southeast  quarter  of  13,  and  the  section  thereby  condemned.  Sec- 
tions 14  and  18  produce  gas  rather  than  oil,  the  region  about  Balbec 
furnishing  much  gas  for  the  city  of  Bluffton.  Section  16  and  the  sooth 
half  of  17  are  undrilled,  while  the  north  half  of  17  contains  a  number  of 
good  wells.  The  west  half  of  20  is  also  a  good  territory ;  the  east  half, 
together  with  sections  21  and  22  belonging  to  a  gas-producing  area  which 
is  prominent  in  the  center  of  this  township.  In  this  area  the  Trenton  is 
usually  found  at  a  depth  of  960  feet,  showing  that  the  crest  of  an  anti- 
cline runs  through  the  sections  noted.  Section  23  and  the  south  half  of 
24  contain  good  wells ;  the  north  half  of  24  having  been  condemned  by 
four  dry  holes. 

On  the  northeast  quarter  of  section  25  is  located  the  farm  of  W.  8. 
Gardner,  where  the  first  wells  of  the  famous  "Gardner  pool"  were  put 
down,  several  of  which  started  off  at  more  than  400  barrels  each.  This 
"  pool,"  as  far  as  developed,  occupies  about  one  and  one-half  square 
miles  in  sections  24  and  25,  Penn,  and  19  and  30,  Jackson  Townships. 
The  land  lies  mostly  in  a  valley,  surrounded  by  higher  ground  on  all 
sides.  These  higher  knolls  and  ridges,  such  as  "  Tueey's  Knob,"  in  sec- 
tion 24,  and  "The  Twin  Hills,''  in  the  southwest  of  the  northeast  of  25, 
are  composed  of  great  masses  of  glacial  sand  and  gravel  rising  70  to  80 
feet  above  the  level  of  the  valley.     They  are  the  deposits  of  a  mighty 
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stream  which  wu  formed  by  the  receding  and  melting  glacier  and  ahow 
that  the  water  must  have  moved  in  a  southwesterly  direction  with  a 
strong  and  rapid  current,  eroding  the  sand  and  gravel  already  deposited 
over  a  broad  area  to  the  northeast,  and  reasserting  and  depositing  it  in 
the  bills  and  ridges  of  this  region. 

A  large  amount  of  promising  undrilled  territory  lies  within  the  limits 
of  the  oil  field  to  the  south  and  southwest  of  the  Gardner  pool,  as  well 
as  on  its  northern  border,  condemned  because  a  few  dry  holes  or  gas 
wells  have  been  put  down  upon  it. 

The  west  half  of  section  25  and  the  southeast  quarter  of  26  have  as 
yet  produced  no  oil,  the  bores  put  down  yielding  gas. 

The  remainder  of  section  26  and  the  east  half  of  27  contain  a  number 
of  good  oil  wells.  On  the  Heller  farm,  just  north  of  Camden  (southeast 
quarter  section  27),  the  No.  2  Well  disclosed  the  following  section : 

Drift 50  feet. 

Niagara  limestone. 153  feet. 

Hudson  River  limestone 461  feet. 

Utica  shale 300  feet. 

Trenton  strnck  at 054  feet. 

First  porous  stratum  ("  pay  streak")  at 077  feet. 

Second  porous  stratum  ("pay  streak")  al 1,014  feet. 

Finished  at 1,042  feet. 

Between  the  first  and  second  "pay  streaks"  there  was  about  ten  and 
one-half  feet  of  hard  non-porous  limestone.  In  the  Phillips  well,  1,000 
feet  south,  the  Trenton  was  struck  at  961  feet,  and  the  first  porous 
stratum  at  twenty  feet  lower;  while  the  second  "pay  streak"  was  not 
found  at  all.  On  the  Heller  farm  two  wells  were  put  down  on  a  single 
acre,  one  of  which  started  at  ninety  barrels ;  the  other  being  a  dry  hole. 

Two  other  wells  just  outside  the  boundaries  of  the  acre  were  also  dry 
holes. 

The  west  half  of  27,  and  section  28,  as  far  as  drilled,  bave  yielded  gas, 
instead  of  oil.  Section  29  has  two  light  wells  on  the  east  half,  but  the 
remaining  wells  put  down  have  been  gas  producers. 

In  the  southern  tier  of  sections,  32  has  produced  gas  from  the  three 
bores  put  down ;  33  is  undrilled,  while  34  has  one  good  well  just  west  of 
Camden  in  the  northeast  quarter.  This  was  put  down  in  May,  1896,  by 
tbe  Manhattan  Oil  Company.  It  started  at  200  barrels  daily,  and  in 
October  was  producing  twenty-five.  Several  additional  wells  were  im- 
mediately drilled  in  the  same  section,  but  proved  either  dry  boles  or  light 
gas  wells. 

Tbe  south  half  of  35  and  the  east  half  of  36  each  contain  a  number  of 
good  wells ;  while  the  north  half  of  35  has  been  mostly  condemned  by 
two  or  three  dry  boles,  and  the  west  half  of  30  has  proven  gas  territory. 
On  A.  Graves'  form  in  the  southwest  quarter  of  35,  nine  wells  have  been 
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drilled,  the  avenge  depth  of  the  Trenton  rock  being  966  feet.  Three  of 
these  yielded  gas,  and  the  remainder  oil,  several  having  started  with  an 
initial  production  of  200  barrels. 

Much  of  Pcnn  Township  is,  as  yet,  gas  territory ;  and  when  the  sup- 
ply of  this  valuable  fuel  is  exhausted,  oil  in  paying  quantities  will,  doubt- 
less, be  found  in  much  of  the  central  and  southern  sections ;  but  the  yield 
will  probably  be  much  lighter  than  in  those  localities  where  the  Trenton 
lies  lower,  and  the  bore  results  immediately  in  a  productive  well.  As  in 
other  portions  of  the  field,  a  number  of  tracts  lying  within  the  confines 
of  good  territory,  have  been  condemned  by  a  dry  hole  or  two.  These 
tracts  should,  and  doubtless  would,  yield  oil,  should  additional  bores  be 
put  down.  Before  oil  was  found  in  Jay  County,  thirty  or  more  gas  wells 
were  located  in  the  vicinity  of  Camden.  The  numerous  bores  put  down 
for  oil  have  reduced  both  the  pressure  and  the  volume  of  the  gas,  and  a 
number  of  the  wells  have  had  to  be  abandoned. 


KNOX   TOWNSHIP. 

The  northern  half  of  this  township  has  had  a  number  of  bores  drilled 
on  it,  but  the  only  portion  now  producing  oil  is  the  northwest  quarter  of 
section  1,  where  a  few  light  wells  are  located. 

One  light  well,  not  now  pumping,  is  located  on  the  northwest  quarter 
of  section  4,  and  several  others  have  been  put  down  in  section  11. 

The  most  promising  of  the  latter,  known  aa  the  "  Wingate  Well," 
when  first  completed,  showed  100  barrels  of  oil  and  3,000,000  feet  of 
gas.     The  oil  finally  subsided  and  the  well  is  now  producing  gas  alone. 


GREENE   TOWNSHIP 

lies  wholly  without  the  present  productive  area,  but  a  number  of  bona 
within  its  bounds  have  developed  oil  in  small  quantities.  One  of  these 
was  in  the  northwest  quarter  of  section  3,  and  another  on  the  banks  of 
the  Salaraonie  River  in  the  west  half  of  section  8. 

The  first  well  to  show  oil  in  Jay  County  was  drilled  in  1887  on  the 
Penn  farm,  two  and  one-half  miles  west  of  Portland  (northeast  quarter 
of  northwest  quarter  of  section  24),  Greene  Township,  by  Benjamin 
Fulton,  since  noted  as  an  oil  operator.  The  well  was  drilled  for  gas,  but 
without  shooting  yielded  thirty-five  barrels  of  oil  a  day  for  several  days. 
There  being  no  pipe  line  or  storage  facilities,  the  well  was  capped  in  and 
abandoned. 

The  next  year  the  "  Gilbert  Well"  was  put  down  on  the  same  quarter 
section.  It  yielded  much  gas  and  flowed,  without  pumping,  enough  oil 
to  fill  a  large  tank.     It  has  been  recently  overhauled  and,  according  to 
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Mr.  Fulton,  was  yielding  ten  barrels  of  oil  daily  in  June,  1896.  The 
Trenton  wai  found  in  these  two  wells  at  a  depth  of  about  970  feet,  the 
following  being  a  record  of  the  section  of  the  Gilbert  well : 

Drift 42  feet. 

Niagara  limestone 193  feet. 

Hudson  River  limestone 435  feet. 

Utica  ahale 300  feet. 

Trenton  struck  at 970  feet. 

Finished  at 995  feet. 

In  the  southwest  quarter  of  section  10,  Wayne  Township,  a  bore  was 
put  down,  the  Trenton  occurring  at  1,035  feet,  and  a  small  quantity  of 
oil  was  found,  but  not  enough  to  warrant  further  drilling  in  that  region. 
In  Richland  township,  in  the  southwestern  corner  of  Jay  county,  a 
number  of  the  well*  put  down  for  gas  have  in  the  past  shown  the  presence 
of  oil  in  small  quantities.  This  fact  led  E.  Priddy,  a  successful  operator 
from  Findlay,  Ohio,  to  put  down  a  test  well  for  oil  on  the  farm  of  Evan 
Evans,  one  mile  southwest  of  Redkey.  This  well  was  drilled  in  October, 
1896,  and  furnished  the  following  record : 

Drive  pipe , 59  feet. 

Cuing 278  feet. 

Trenton  struck  at 980  feet 

Oil,  showing  only,  at 1,000  feet. 

Saltwater  at 1,030  feet. 

Abandoned  at 1,070  feet. 

*  »  * 

At  New  Gorydon,  in  the  northeastern  part  of  Jay  County,  two  wells 
were  put  down  in  1895,  one  of  which  showed  quite  a  quantity  of  oil,  and 
the  other  a  dry  hole.  #  $ 

That  the  Trenton  rock  underlying  the  surface  of  Knox,  Greene, Wayne, 
Bear  Creek  and  Wabash  Townships  contains  oil  in  greater  or  less  quanti- 
ties has  been  shown  by  the  numerous  bores  in  which  it  has  been  already 
found.  There  are  doubtless  large  areas  of  those  townships  where  the 
rock  occurs  In  the  porous  condition  necessary  to  the  accumulation  of  oil 
in  quantity,  but  those  areas  can  only  be  determined  by  future  drilling. 
The  bores  put  down  in  those  townships  up  to  the  present  have  been  so 
located  that  they,  for  the  most  part,  happened  to  miss  the  accumulations. 
Where  one  good  well  is  found  others  will  most  likely  be  found  near  it; 
oftentimes,  however,  the  second  well  happens  to  be  located  in  the  wrong 
spot,  proves  a  failure,  and  so  disheartens  the  operator. 

The  Ohio  and  Indiana  fields  are,  without  doubt,  connected,  and  the 
line  of  connection  will,  in  the  future,  be  found  in  northern  Jay  or  southern 
Adams  Counties,  perhaps  in  both. 

Again,  when  the  present  gas  area  ol  Jackson,  Knox  and  Greene  Town- 
ships shall  have  yielded  up  its  more  subtle  fluid  the  oil  will  rise  to  take  its 
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place,  and  a  light  producing  oil  field  will  result.  Where  the  Trenton  lies 
ten  to  thirty  feet  lower  than  in  the  area  at  present  yielding  gat,  oil  will  be 
found  in  larger  quantities ;  but  drilling  is  the  only  method  by  which  the 
location  of  such  areas  can  be  determined. 


BLACKFORD  COUNTY. 

This  county  comprises  but  165  square  miles,  embraced  in  four  civil 
townships.  It  lies  west  of  Jay,  south  of  WbIIb  and  east  of  Grant  Coun- 
ties. The  surface  is  for  the  most  part  level  or  slightly  rolling,  the  only 
hills  being  due  to  the  eroding  action  of  water.  The  soil,  like  that  of  the 
surrounding  counties,  is  fertile,  being  of  glacial  origin  and  containing, 
therefore,  all  tbe  constituents  needed  by  the  cereals  and  grasses.  The 
principal  products  are  the  standard  cereals,  wool  and  live  stock. 

The  Salamonie  River  flows  diagonally  across  the  northeastern  township 
and  with  its  tributaries  drains  the  northern  half  of  tbe  county ;  while 
Lick  Creek,  a  tributary  of  the  Mississinewa,  drains  the  southern  half. 

The  Ft.  Wayne,  Cincinnati  >fc  Louisville  Railway  crosses  the  county 
from  north  to  south,  and  tbe  Pittsburgh,  Cincinnati  &  BL  Louis  from 
northwest  to  southeast,  the  two  crossing  at  Hartford  City,  the  county  seat. 

About  one-fourth  of  the  area  of  the  county  is  at  present  producing  oil. 
This  area  occupies  the  northern  two-thirds  of  Harrison  Township  and  the 
northeastern  fourth  of  Washington  Township. 

Montpelier,  in  tbe  northern  part  of  the  former  township,  being  the 
closest  railroad  town  to  the  rich  fields  of  the  southern  part  of  Wells 
County,  has,  within  recent  years,  become  the  principal  oil  center  of  the 
Indiana  field.  From  it  most  of  the  drillers  and  operators  of  Wells  and 
Blackford  Counties  draw  their  supplies,  and  several  Eastern  companies 
which  manufacture  such  supplies  have  branch  bouses  located  in  the  town. 

HARBISON  TOWNSHIP. 

This  township  comprises  forty-two  square  miles,  the  western  tier  of 
sections  of  the  Congressional  township  24  north,  range  12  east,  being 
added  to  township  24  north,  range  11  east,  in  its  make-up.  Of  this  area, 
twenty-five  square  miles  are  at  present  producing  oil  in  greater  or  less 
quantities. 

Tbe  territory  embraced  in  the  sections  of  the  upper  tier  may  be  classed 
as  good,  with  the  exception  of  the  northern  halves  of  sections  1  and  2, 
which  yield  much  gas  in  connection  with  the  oil,  and  section  6  (24  north, 
11  east),  where  the  wells  have  proven  light  producers. 

In  the  southern  outskirts  of  Montpelier,  southwest  quarter  of  section 
3,  is  the  oldest  oil  well  in  the  county.     It  was  put  down  in  1890  and  started 
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with  a  good  flow  of  gas  and  about  twenty-five  barrels  of  oil  per  day.  A 
record  of  the  formation  passed  through  by  the  bore  of  this  well  is  as 
follows: 

Drift 17  feet. 

Niagara  limestone 233  feet. 

Hndaon  River  limestone 432  feet. 

Utica  shale 280  feet. 

Trenton  struck  at 962  feet. 

Total  depth 981  feet. 

The  well  in  June,  1896,  was  still  yielding  oil  at  the  rate  of  about  six 
barrels  a  day. 

In  the  western  part  of  section  5  and  in  section  6,  the  Trenton  is  found 
rather  high,  960  to  970  feet,  and  much  gas  is  given  off  with  the  oil. 

The  largest  pumping  station  of  the  Buckeye  Pipe  Line  Company  is 
located  on  the  bank  of  the  Salamome  River,  northwest  quarter  of  section 
3,  a  short  distance  northeast  of  Montpelier.  The  oil  from  the  receiving 
tanks  of  the  producers  in  the  Indiana  field  is  pumped  by  the  smaller 
pumping  stations  of  this  company  to  this  large  one  at  Montpelier.  Two 
25,000  barrel  tanks  are  here  located,  and  all  Indiana  oil,  except  the 
small  amount  pumped  by  the  station  at  Ruth,  Wells  County,  passes 
through  these  tanks  and  is  pumped  through  two  mains  to  Preble,  Ohio. 
In  September,  1896,  an  average  of  14,000  barrels  a  day  was  being 
pumped  from  the  Montpelier  station. 

Of  the  second  tier  of  sections,  the  wells  put  down  in  No.  7  have  proved 
light  producers,  while  those  in  No.  8  have  been  uniformly  good.  In  No. 
9  the  northern  half  is  light  territory.  The'  southern  half  is  somewhat 
better,  being,  seemingly,  a  northern  extension  of  the  good  productive 
area  of  section  16.  The  northwest  quarter  of  No.  10  is  a  good  produc- 
ing area,  but  the  south  half  of  that  section  has  developed  nothing  but 
dry  holes.  The  northeast  quarter  and  sections  11  and  12  are  considered 
very  light  territory,  the  wells  starting  out  at  twenty  to  forty  barrels  and 
soon  dropping  down  to  a  low  output.  In  section  7  (24  north,  12  east) 
the  yield  rises  again  and  a  number  of  good  wells  are  located  thereon. 

Starting  hack  on  the  next  tier,  No.  13  (24  north,  12  east)  and  Nob. 
13,  14  and  the  east  half  of  15  contain  ruly  light  producing  wells.  The 
west  half  of  15,  all  of  16  and  17,  except  the  northwest  quarter,  where 
gas  territory  sets  in,  are  highly  product  i  ;e.  This  area,  together  with  the 
north  half  of  21,  seems  to  form  a  pool,  unrounded  by  much  poorer  ter- 
ritory. On  the  Even  farm,  in  the  nortiwest  quarter  of  15,  the  average 
depth  of  the  Trenton  in  eight  wells  Mas  1,000  feet,  and  the  average 
initial  production  125  barrels.  In  section  18  some  light  producing  wells 
are  found  in  the  northern  half,  while  the  southern  half  has  so  far  yielded 
gas.  Many  of  the  gas  wells  in  this  township  and  Washington  were  put 
down  before  oil  was  discovered.     As  a  consequence,  they  were  stopped  in 
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the  upper  porous  stratum,  or  "pay  streak."  If  drilled  deeper  they  would 
have  struck  the  second  porous  stratum  and  bare  yielded  both  gas  and 
oil.  In  section  19  and  the  north  half  of  30,  a  number  of  good  wells 
were  located  in  the  season  of  1896,  the  known  limits  of  the  productive 
field  being  extended  for  about  two  miles  to  the  southwest.  On  the  Mo- 
Mahan  farm,  northwest  quarter  of  section  30,  the  Trenton  was  found  at 
976  feet.  Section  20  is  undrilled,  except  the  northeast  quarter  of  the 
southwest  quarter,  where  a  bore  producing  gas  was  put  down.  The  north 
half  of  21  contains  a  number  of  good  wells,  while  the  south'  half,  as  well 
as  section  22,  is  untested.  Section  23  contains  two  dry  holes  in  its  north- 
west quarter,  and  24  several  gas  wells  on  its  west  half,  the  remainder  of 
the  two  sections  being  undrilled. 

The  preglacial  channel  through  the  Niagara,  mentioned  on  page  65,  ex- 
tends in  a  southwesterly  direction  through  several  sections  in  this  part  of 
the  township,  and  has  prevented  drilling  on  account  of  the  much  greater 
expense  necessary  in  getting  through  the  deep  drift  Its  limits  have  not 
as  yet  been  defined,  but  several  bores  in  section  13  (range  11)  and  sec- 
tion 19  (range  12)  required  over  400  feet  of  drive  pipe.  A  gas  well  in 
the  southwest  quarter  of  section  29  passed  through  405  feet  of  drift,  so 
that  the  channel  probably  passes  out  of  the  township  through  sections 
30  and  31. 

Section  19  (24  north,  12  east)  has  proven  light  up  to  the  present,  while 
on  the  north  half  of  30  (in  the  Godfrey  Reserve)  a  number  of  good  wells 
were  put  down  in  1896  by  Dr.  White,  of  Indianapolis. 
An  average  record,  as  furnished  by  these,  was  as  follows : 

J>rir e  pipe 128  feet. 

Casing  set  at 254  feet. 

Trenton  struck  at 968  feet. 

Finished  at 1,035  feet. 

Farther  south  the  Trenton  rises,  being  found  at  934  feet  in  section  31 
(24  north,  12  east).  As  a  result,  nothing  but  gas  has  been  found  in  the 
bores  put  down  to  the  westward  in  the  southern  third  of  Harrison  Town- 
ship, though  a  showing  of  oil  was  found  in  the  one  in  the  southwest  quar- 
ter of  section  29,  and  in  another  located  on  the  south  margin  of  the  deep 
drive  region  in  the  northeast  quarter  of  section  31. 

WASB1N8T0N  T0WH8HIP  124  NORTH,  10  BAST). 

The  line  marking  the  southern  limit  of  the  present  known  productive 
oil  area  of  the  State  enters  this  township  on  the  east  in  section  24,  and 
passes  diagonally  to  the  northwestern  corner.  About  eleven  square 
miles  of  the  township  are,  therefore,  included  within  the  Indiana  field. 

Of  the  northern  tier  of  sections  Nob.  1  to  6,  inclusive,  are  all  good 
producers,  while  6  is  yet  untested.     The  Buckeye  Pipe  Line  has  a 
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pumping  station  on  the  northwest  quarter  of  section  3.  Sections  7,  8  sad 
9  are  practically  untested,  the  northeast  quarter  of  8  having  two  light 
wells,  and  the  corresponding  quarter  of  9,  one  dry  hole.  In  section  10 
the  production  has  been  a  good  one,  but  in  11  salt  water  rather  than  oil 
has  been  the  result  of  drilling,  especially  in  the  south  half.  Section  12 
is  good  territory,  while  the  bores  put  down  in  13  and  the  northern  halves 
of  14,  15,  16  and  24  have  all  been  light  producing.  The  remaining  sec- 
tions of  the  township  have  yielded  only  gas  where  drilling  has  been 
done ;  though  in  some  instances,  as  in  the  wells  put  down  by  the  Fort 
Wayne  Gas  Company  in  sections  21,  22  and  23,  a  goad  showing  of  oil 
has  also  resulted. 

As  the  yield  of  gas  diminishes  much,  if  not  all,  of  the  territory  in  the 
southern  half  of  both  Washington  and  Harrison  Townships  will  in  the 
future  produce  oil.  As  noted  above,  where  the  two  are  found  in  con- 
junction the  gas  occupies  the  upper  "pay  streak"  and  the  oil  the  lower. 
The  yield  of  oil  will  not,  therefore,  be  so  great  as  in  the  areas  already 
partly  drilled  in  the  northern  halves  of  these  townships. 


GRANT  COUNTY, 

in  which  the  most  westward  extension  of  the  Indiana  oil  field  is  located, 
lies  west  of  the  counties  of  Wells  and  Blackford,  and  south  of  Hunting- 
ton and  Wabash  Counties.  It  comprises  an  area  of  418  square  miles,  the 
surface  of  which  is,  for  the  most  part,  level  or  slightly  undulating,  though 
in  the  vicinity  of  the  Mississinewa  River  many  hills,  due  to  erosion,  and 
from  50  to  100  feet  above  the  level  of  the  river  bed,  are  found. 

The  Mississinewa  enters  the  county  near  its  southeastern  corner,  and, 
flowing  in  a  northwesterly  direction,  leaves  it  on  the  northern  border,  six 
miles  east  of  the  northwestern  corner.  In  the  early  history  of  the  county 
it  was  navigable  for  flatboats,  which  were  loaded  at  Marion  and  trans- 
ported, via  the  Wabash  and  Ohio  Rivers,  to  New  Orleans.  It  and  its 
tributaries  drain  the  greater  part  of  the  county ;  but  the  western  tier 
of  townships  is  drained  by  Pipe  and  Grassy  Creeks,  and  the  northeast- 
ern corner  by  Black  Creek,  a  tributary  of  the  Salatnonie  River. 

The  soils  of  the  county  are  mostly  of  drift  origin,  and,  for  the  most 
part,  are  fertile,  though  in  some  localities  a  lack  of  necessary  drainage 
has  rendered  their  tillage  unprofitable. 

The  transportation  facilities  of  the  county  are  excellent,  the  T.,  St.  L. 
&  K.  C,  the  C,  W.  <fc  M.,  and  the  P.,  C.  &  St.  L.  railways  passing  en- 
tirely through  it  and  having  a  common  junction  point  at  Marion,  the 
county  seat. 
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The  oil  bearing  territory  of  Grant  county  »  at  present  limited  to  the 
northeastern  corner,  and  comprises  the  greater  portien  of  Van  Buren 
township  and  a  small  part  of  Washington  township.  This  area  will  now 
be  treated  in  detail. 


VAN  BUBBN  TOWNSHIP  (SS  NORTH,  B  BAST.) 

The  northern  half  of  this  township  has  proven  one  of  the  best  portions 
of  the  Indiana  oil  field.  It  owes  its  development  largely  to  the  acumen 
and  energy  of  Mr.  E.  J.  Little,  a  progressive  and  well  informed  operator, 
who,  after  selling  his  interest  in  Nottingham  Township,  and  about  Geneva, 
Adams  County,  entered  the  Van  Buren  field  after  it  had  been  practically 
condemned,  and,  undaunted  by  several  failures,  stuck  to  it  until  he  proved 
it  what  he  believed  it  to  be,  a  rich  oil  territory. 

The  first  well  which  produced  oil  in  Grant  County  was  put  down  for 
gas  in  1890  by  J.  H.  McBride,  of  Butler,  Ohio.  It  was  located  in  the 
outskirts  of  the  town  of  Van  Buren,  in  the  northwest  quarter  of  section  15, 
and  its  record  as  obtained  and  preserved  by  Mr.  Little  is  as  follows : 

Drive  pipe 166  feet 

Cuing. 380  feet. 

Trenton  struck  at 996  feet. 

ToUl  depth 1,033  feet. 

It  yielded  a  small  amount  of  gas  and  some  oil,  but  the  latter  was  not 
thought  to  be  in  paying  quantities,  and  as  there  was  no  pipe  line  to  carry 
it  away,  the  well  was  not  pumped  and  was  soon  abandoned. 

In  August,  1893,  E.  J.  Little  drilled  the  second  well  in  the  Van  Buren 
field,  on  the  northwest  quarter  of  section  24.  Here  the  Trenton  was 
found  at  1,000  feet,  and  a  natural  flow  of  oil,  estimated  at  fifty  barrels  a 
day,  resulted.     It  soon  changed  into  a  water  well  and  was  abandoned. 

The  third  well  was  put  down  by  Mr.  Little  on  the  southeast  quarter  of 
section  9,  just  north  of  Van  Buren.  It  yielded  but  ten  barrels  a  day  and 
was  soon  abandoned. 

In  the  spring  of  1894  a  fourth  well  was  put  down  on  the  J.  B.  Cory 
farm  (southwest  quarter  of  section  16).  It  flowed  oil  for  some  time,  but 
not  enough  to  warrant  the  putting  in  of  a  pipe  line. 

In  the  fall  of  1894  Bettman,  Watson  &  Co.  entered  the  field  and  put 
down  two  wells  on  the  southeast  quarter  of  section  15.  The  yield  from 
these  wells  was  sufficient  to  justify  the  Standard  Oil  Company  in  laying 
a  pipe  line  to  Van  Buren,  and  the  field  began  to  open  up  immediately 
after  the  line  was  completed. 

The  first  four  sections  of  Van  Buren  Township  have  not,  up  to  the 
present,  proved  very  promising  territory.  The  north  halves  of  1,  2  and  3 
are  untested,  while  the  wells  on  the  south  halves  have  proven  light. 
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Section  4  has  several  large  salt  water  wells  on  its  east  half;  its  south- 
west quarter  contains,  however,  some  fair  wells.  Sections  5,  6,  7,  and 
the  north  half  of  8,  contain  good  wells ;  the  south  half  of  8  being  un- 
tested. 

Section  9  is  what  oil  men  call  "spotted."  In  the  northwest  quarter  is 
located  one  of  the  best  wells  in  the  county.  It  was  completed  in  March, 
1896,  and  by  August  1  had  produced  twenty  tanks  of  oil.  On  the  north- 
east quarter  a  large  salt  water  well  is  located ;  while  the  soutbwest  quar- 
ter contains  a  big  gas  well,  which  pumps  some  oil,  and  the  southeast 
quarter  contains  a  dry  hole.  On  the  north  half  of  section  10  are  two 
dry  holes,  while  the  south  half  contains  a  number  of  light  producing 
wells.     The  average  of  four  well  records  in  this  section  is  as  follows : 

Drive  pipe 106  feet 

Casing  set  at 409  feet. 

Trenton  struck  at 982  feet. 

Total  depth 1,020  feet. 

Until  1896  it  was  thought  that  sections  11  and  12  would  prove  like 
those  of  the  north,  rather  light  in  production.  However,  Mr.  Jas.  H. 
McCormick,  an  experienced  operator  from  Bluflfon,  decided  to  test 
them,  and,  as  a  result,  has  eleven  good  wells,  ten  of  which,  in  the  month 
of  October,  yielded  5,000  barrels  of  oil.  In  section  11  the  drift  is  about 
114  feet  thick  and  the  Trenton  is  found  at  an  average  depth  of  970  feet. 
The  Buckeye  Pipe  Line  has  its  most  western  pumping  station  in  the 
southeast  quarter  of  this  section. 

In  the  next  tier  of  sections,  numbers  13,  14  and  15  have  proven  ex- 
cellent territory.  On  the  Crevistou  farm,  in  the  northwest  of  14,  the 
Trenton  lies  at  968  feet,  and  ten  wells  started  out  with  an  average  initial 
production  of  60  barrels.  On  the  John  Swisher  farm,  in  the  northeast 
of  15,  the  record  of  a  well  finished  on  April  7,  1896,  was  as  follows: 

Drive  pipe 108  feet. 

Casing  set  at 410  feet. 

Trenton  struck  at 968  feet. 

Total  depth 1,018  feet. 

Initial  production,  160  barrels. 
Production  June  12,  25  barrels. 
On  the  Boxel  farm  (southwest  quarter  of  15)  the  Trenton  was  found 
at  965  feet,  118  feet  of  drive  pipe  and  385  feet  of  casing  being  necessary. 
In  June;  1896,  the  first  well  on  the  Doyle  farm,  in  the  same  quarter  sec- 
tion, was  finished  with  an  initial  yield  of  100  barrels.  The  second,  600 
feet  south,  finished  in  August,  started  at  twenty-five  barrels.  By  the 
first  of  October  they  were  yielding  thirty  and  ten  barrels,  respectively. 
In  general,  it  may  be  said,  that  in  the  immediate  vicinity  of  Van  Buren 
the  drift  is  105  feet  thick  and  the  Niagara  limestone  about  305,  making 
410  feet  the  amount  of  casing  used. 
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Section  16  has  yielded  much  salt  water  and  but  little  oil,  except  on  the 
southeast  quarter,  where  a  Dumber  of  good  wells  are  located,  the  Tren- 
ton being  found  here  at  968  feet,  while  in  the  salt  water  wells  in  the 
other  portion  of  the  section  it  ranged  between  983  and  990  feet 

To  the  west  the  yield  is  much  less,  the  east  half  of  section  17  being 
very  light  territory.  The  west  half  is  better,  and,  with  the  south  half 
of  18  and  the  north  halves  of  19  and  20,  may  be  termed  fair.  A  num- 
ber of  wells  were  put  down  in  these  sections  in  1896  by  the  Bettman, 
Watson,  Bernheimer  Company,  of  Marion.  On  November  1  the  aver- 
age yield  of  eighteen  of  these  wells  in  the  immediate  vicinity  of  Lan> 
deeaville  was  said  to  be  ten  barrels  a  day.  The  north  half  of  18  and  the 
south  halves  of  19,  20  and  21  are  untested,  while  the  north  half  of  21 
has  three  light  wells  and  two  dry  holes  to  its  credit. 

Both  22  and  23  are  good  productive  sections.  On  the  Kirkpatrick 
farm,  in  the  northeast  quarter  of  22,  is  located  the  well  which  had  the 
greatest  initial  production  in  the  Indiana  field.  It  was  finished  in  June, 
1896,  and  after  being  shot  flowed  at  the  rate  of  150  barrels  an  hour  for 
two  or  three  days.  The  flow  then  stopped,  and  after  a  few  days'  pump- 
ing the  well  began  yielding  nothing  but  salt  water.  This  was  kept  up 
for  several  weeks,  when  the  oil  came  in  once  more,  and  in  October  it 
was  producing  fifteen  barrels  daily.  But  few  spouting  oil  wells  have 
been  drilled  in  Indiana,  and  where  found  their  spouting  continues  for  but 
a  few  days.     The  average  depth  of  the  Trenton  in  section  22  is  967  feet. 

The  west  half  of  section  24  contains  some  fair  wells,  the  east  half 
being  untested.  A  few  light  wells  have  been  finished  in  the  nerthwest 
quarter  of  25  and  the  north  halves  of  26  and  27,  the  remainder  of  these 
sections,  as  well  as  all  others  in  the  two  southern  tiers  of  the  township, 
being  untested  up  to  December  1,  1S96. 

WASHINGTON  TOWNSHIP  (IS  NORTH,  8  EAST). 

In  this  township  oil  has  been  found  in  paying  quantities  only  in  sec- 
tions 1, 12,  13, 24,  25  and  26.  Oi  the  White  farm,  northwest  quarter  of 
section  12,  a  well  was  finished  in  May,  1896,  which  started  at  ten  bar- 
rels an  hour,  but  the  yield  soon  dwindled,  and  in  November  it  was  pro- 
ducing much  salt  water  and  little  oil.  Several  bores  which  produced 
gas  have  been  drilled  in  the  southwest  quarter  of  1  and  south  half  of 
section  2,  as  well  as  in  the  north  half  of  11. 

The  south  half  of  section  12  and  the  north  half  of  13  are  untested. 
The  south  half  of  13  and  section  24  contain  a  number  of  lairwells.  One 
or  two  light  producing  bores  are  located  in  the  north  half  of  25,  while  on 
the  J.  C.  Tinkle  farm,  in  the  south  half  of  26,  is  a  well  which  was  fin- 
ished October  15,  1896,  and  started  at  seventy-five  barrels  a  day.  This 
well  is  farther  southwest  than  any  in  the  Indiana  field,  and  is  probably 
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the  forerunner  of  a  number  which  will  be  put  down  in  this  extension 
during  the  winter  of  1896-7.  In  sections  25  and  26  the  Trenton  rock 
dips  to  the  south,  and  an  average  record,  as  shown  by  the  bores,  is  as 
follows  i 

Drift 132  feet. 

Niagara  limestone 36S  feet. 

Hudson  River  limestone 250  feet. 

Utiea  shale 236  feet 

Trenton  at 985  feet. 

First "pa7  streak" 1,009  feet. 

Saltwater 1,023  feet. 

Outside  of  the  productive  area  as  shown  on  the  map,  few  wells  have 
been  put  down  in  Grant  County  which  showed  the  presence  of  oil.  One 
in  the  northeast  quarter  of  section  36,  Washington  Township,  has  yielded 
a  small  amount.  Another  on  the  land  of  Joshua  Strange,  near  Arcana, 
Monroe  Township  (24  north,  9  east),  started  in  as  a  heavy  gas  producer, 
and  finally  began  to  show  oil  in  the  fall  of  1896.  Two  tanks  were  filled, 
but,  there  being  no  pipe  connection,  the  well  was  capped  in  and  pump- 
ing stopped. 


The  Van  Buren  oil  field  is  noted  for  the  small  number  of ' '  dry  holes" 
found  therein,  the  relative  proportion  being  less  than  in  any  other  part 
of  the  Indiana  field,  unless  it  be  in  the  southern  balf  of  Hartford  Town- 
ship, Adams  County.  The  oil-bearing  stratum  of  the  Trenton  is  softer 
and  more  easily  drilled  than  in  Wells  County.  As  a  result,  the  initial 
product  is  greater  and  drops  down  faster.  For  example,  a  100  barrel 
well  in  Wells  County  will  be  yielding  fifty  barrels  at  the  end  of  two  or 
three  months.  The  same  well,  if  in  the  Van  Buren  field,  would  prob- 
ably start  at  150  to  200  barrels,  and  he  down  to  twenty  or  thirty  in  three 
months.  There  seems  to  be  about  so  much  oil  to  a  certain  area  of  terri- 
tory, and  the  more  rapidly  it  is  taken  out  the  sooner  the  end  comes.  As 
yet,  however,  few  of  the  wells  in  the  Van  Buren  territory  have  been 
abandoned  for  lack  of  production.  The  output  reaches  a  certain  limit — 
as  five  to  eight  barrels  a  day — and  holds  it  steadily  for  months,  or  even 
years. 

As  in  the  eastern  part  of  the  field,  there  are  usually  two  "pay 
streaks  "  found  in  Grant  County,  the  one  seventeen  to  twenty  feet  below 
the  top  of  the  Trenton,  the  other  twenty-eight  to  thirty-eight  feet  below. 
In  many  gas  wells  put  down  in  the  early  history  of  the  field  the  upper 
streak  alone  has  been  pierced ;  if  when  the  well  has  ceased  to  yield  gas 
it  be  bored  deeper  the  oil  in  the  lower  stratum  will  be  reached.  Much 
less  paraffin e  is  found  in  the  oil  of  the  western  part  of  the  Indiana  field 
than  in  that  of  the  eastern,  and  especially  the  Trenton  limestone  field  of 
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Ohio.     In  the  latter  the  hole  lias  to  be  cleaned  up  once  a  month ;  in  the 
Van  Buren  field  once  a  year  often  suffices. 

The  limits  of  the  known  oil  bearing  area  of  Grant  County  will,  in  all 
probability,  be  extended  westward  over  the  greater  portion  of  Washing- 
ton Township  ;  and  as  the  yield  of  gas  continually  diminishes,  a  lighter 
producing  territory  will  probably  be  found  in  the  northern  halves  of 
Centre  and  Monroe  Townships.  South  of  this  developments  have  not 
been  sufficient,  as  yet,  to  foretell  what  the  future  will  bring  forth. 


HUNTINGTON  COUNTY 

comprises  an  area  of  384  square  miles,  lying  west  of  the  counties  of 
Allen  and  Wells  and  north  of  Wells  and  Grant  The  general  surface  is 
similar  to  that  of  the  counties  already  noted — a  level  plain,  unmarked 
by  any  prominent  hills  or  elevated  points,  the  average  elevation  being 
about  740  feet  above  the  level  of  the  sea.  The  southern  third  of  the 
county  is  drained  by  the  Salamonie  River,  the  central  and  northern 
thirds  by  the  Wabash  River  and  its  tributaries. 

The  soil  of  the  county  is  mostly  of  glacial  origin,-  varying  much  in 
constituents  and  quality.  In  most  places  it  is  underlaid  by  a  stiff,  tena- 
cious clay  which  retains  the  surface  water  and  necessitates  artificial  drain- 
age. Where  properly  drained  it  yields  large  crops  of  the  cereals  and 
grasses.  The  alluvial  soils  of  the  extensive  areas  of  bottom  lands  along 
the  Wabash  and  Salamonie  Rivers  are  above  the  average  in  fertility,  and 
their  crops  aid  largely  in  giving  Huntington  the  rank  which  it  holds 
among  the  better  agricultural  counties  of  northern  Indiana. 

As  in  the  other  counties  composing  the  oil  area  of  Indiana,  the  only 
outcrops  of  rock  are  those  of  the  Niagara  formation.  In  the  vicinity  of 
Huntington,  the  county  seat,  large  quantities  of  lime  are  burned  from 
this  rock,  and  the  quality  of  tbe  product  has  given  it  a  reputation  second 
to  none  in  the  State. 

Two  railways,  the  Chicago  &  Erie  and  the  Wabash,  cross  the  county, 
the  former  from  northwest  to  southeast  and  the  latter  from  northeast  to 
southwest,  while  the  "Clover  Leaf"  cuts  across  the  southeastern  corner. 

The  area  of  Huntington  County,  at  present  producing  oil,  is  small, 
being  limited  to  the  southern  third  of  Jefferson  Township  and  the  south- 
eastern corner  of  Salamonie  Township,  though  one  or  two  bores  in  Wayne 
Township  have  given  a  fair  yield,  but  not  enough,  as  yet,  to  warrant 
the  laying  of  a  pipe  line  to  them. 
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JEFFERSON  TOWNSHIP  (»  NORTH,  9  EAST). 

The  moat  northern  well  in  this  township  is  a  test  well  located  on  the 
Weaver  form,  southwest  quarter  of  northwest  quarter  of  section  21.  It 
started  October  1,  1896,  at  about  100  barrels  a  day.  The  nearest  pro- 
ducing territory  to  it  is  in  the  south  half  of  section  28,  where  several 
good  wells  were  drilled  in  June  of  the  same  year.  On  the  W.  F.  Tram- 
mel farm  the  following  record  was  furnished  by  a  bore  finished  June  10 : 

Drive  pipe 165  feet. 

Casing 415  feet. 

Trenton  struck  at 1,001  feet. 

Initial  production,  100  barrels. 
Production  October  1,  15  barrels. 

The  territory  between  the  Weaver  well  and  the  south  half  of  28  is  as 
yet  untested  ;  but,  lying  between  two  productive  points,  it  is  counted  as 
good  until  it  is  proven  otherwise. 

The  southeast  quarter  of  section  29  contains  two  light  wells,  and  the 
southwest  quarter  of  27  several  good  ones;  while  in  the  northwest  quar- 
ter of  26  a  dry  hole  is  located,  and  in  the  southwest  quarter  of  the  same 
section,  where  the  Trenton  was  found  at  977  feet,  a  fair  well  came  in,  in 
December,  1896.  This  comprises  the  results  of  the  boring  done  in  this 
tier  of  sections  to  date. 

In  the  south  tier,  the  northeast  quarter  of  31  has  several  good  wells 
located  on  it.  The  remainder  of  the  section  and  the  north  half  of  32  are 
untested ;  while  the  yield  of  the  south  half  of  32  is  light.  Section  33 
and  the  northwest  quarter  of  34  contain  as  good  wells  as  are  found  in 
the  township;  the  portion  of  34  being  especially  rich.  The  south  half  of 
that  section  has,  up  to  the  present,  yielded  only  light  wells.  The  produc- 
tion in  sections  35  and  36  has  also  been  generally  light,  though  some 
good  wells  have  been  recently  put  down  on'  the  John  Karringer  farm, 
east  half  of  northwest  quarter,  section  35,  where  the  Trenton  was  found 
at  980  feet. 

Outside  the  present  field,  I  was  able  to  bear  of  but  one  bore  that  had 
been  put  down  for  oil  in  Jefferson  Township.  It  was  located  on  the 
Satterthwaite  farm  (east  half  of  the  southeast  quarter,  section  7).  The 
Trenton  was  found  rather  high,  964  feet,  but  the  bore  yielded  salt  water 
only. 

BAJ.AMOKIE  TOWNSHIP. 

The  oil  operations  in  this  township  have,  up  to  the  present,  been  con- 
fined to  sections  25,  26,  34,  35  and  36,  in  the  southeastern  corner.  Out- 
side these  sections  but  two  bores  have  been  put  down ;  one  at  Warren, 
in  section  29,  which  resulted  in  a  dry  hole,  and  the  other  in  the  south- 
west quarter  of  section  22,  where  the  Trenton  was  found  low,  1,005  feet, 
and  a  salt  water  wall,  with  but  a  showing  of  oil,  resulted. 
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The  wells  in  section  25  are  located  in  the  southeast  quarter,  the  south- 
west quarter,  and  one  in  the  northwest  quarter.     All  are  fair  producers.   - 
Five  or  six  wells  are  producing  near  the  center  of  26  and  three  in  its 
southeast  quarter,  the  remainder  being  undrilled. 

Only  the  south  half  of  section  34  has  been  tested  and  salt  water  re- 
sulted in  the  two  bores  put  down.  Two  salt  water  wells  and  one  fair 
producer  have  been  drilled  on  the  west  half  of  35,  while  the  east  half 
has  a  number  of  good  wells,  the  beat  one,  close  to  the  south  line  of  the 
section,  making  sixty  barrels  a  day  when  it  was  two  and  a  half  years  old. 
The  Trenton  in  the  east  half  of  35  and  the  west  half  of  36  is  found  at 
985  to  990  feet.  The  southwest  quarter  of  36  is  pretty  well  drilled  over, 
sixteen  bores  having  been  put  down  upon  it,  twelve  of  which  resulted  in 
fair  wells.  The  southeast  quarter  of  this  section  has  been  condemned  by 
two  bores  which  developed  salt  water  only,  while  the  north  half  has  a 
few  fair  wells  within  its  bounds. 

The  trend  of  the  drilling  in  this  township  seems  to  be  to  the  northwest. 
There  is  no  reason,  however,  why  oil  should  not  be  found  in  the  terri- 
tory south  of  Warren,  the  one  dry  hole  in  that  section  having  been  put 
down  at  an  early  date  and  only  to  a  shallow  depth  in  the  Trenton. 

WAYNE   TOWNSHIP. 

The  Sterling  Oil  Company  has  put  down  several  test  wells  in  tbia 
township.  A  bore  on  the  John  Sparks  farm  (northeast  quarter  of  south- 
west quarter  section  15)  developed  salt  water.  Much  difficulty  was 
experienced  in  sinking  this  well,  five  different  holes  having  been  started. 
The  drift  was  found  to  be  153  feet  thick  and  515  feet  of  casing  was 


On  the  A.  T.  8earles  farm  (southwest  quarter  section  24 )  a  bore  fin- 
ished in  July,  1896,  showed  the  following  record : 

Drive  pipe 301  feet. 

Casing  set  at 515  feet. 

Trenton  struck  at. 988  feet. 

Total  depth 1,024  feet. 

Initial  product,  100  barrels. 
Output  October  1,  10  barrels. 

Two  tanks  were  filled,  and  no  pipe  line  being  in  the  vicinity,  the  well 
stopped  pumping.  This  is  the  most  northwestern  well  in  the  Indiana 
field. 

On  the  George  Babcock  farm  in  section  35,  a  well  drilled  in  September, 
1896,  yielded  gas  only. 

The  three  townships  of  Wayne,  Jefferson  and  Salamonie  lie  on  the 
northern  limit  of  the  Indiana  gas  field.  The  oil  area  may,  in  time,  be 
found  to  cover  the  greater  portion  of  the  territory  embraced  within  their 
6— Gnu. 
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bounds,  but  the  chances  of  its  extending  farther  north  in  the  other  town- 
ship* of  Huntington  County  are  very  remote.  At  the  present  writing, 
the  beet  prospective  territory  in  the  county  lies  in  the  southwestern 
fourths  of  Salamonie  and  Jefferson  Townships. 


CHAPTER  ni. 

THE   PRODUCTION   OF  PETROLEUM   DS  INDIANA. 

The  raising  of  petroleum  from  the  porous  stratum  or  reservoir  in  the 
depths  of  the  Trenton,  where  it  has  laid  for  thousands  of  years,  to  storage 
tanks  upon  the  surface  of  the  earth,  where  it  can  be  utilized  by  man,  is 
termed  the  "  Production  of  Petroleum." 

The  evolution  of  the  processes  involved  in  the  present  advanced 
methods  of  production  from  the  primitive  ones  used  by  the  first  "oil 
operators"  in  the  United  States,  has  been  a  wonderful  one  and  would 
prove  a  story  of  surpassing  interest  to  the  practical  operator  of  to-day. 

The  different  steps  necessary  to  the  successful  development  of  a  good 
oil  property  are  many,  and  the  tyro  who  enters  the  field  against  operators 
who  have  spent  a  life-time  in  mastering  the  details  of  producing  oil  at  a 
minimum  cost,  often  finds  himself  handicapped  before  he  has  completed 
his  first  well. 

The  first  step  necessary  in  the  production  of  oil  is  the  choosing  of  the 
locality  in  which  the  operations  will  be  carried  on.  In  this  step  it  will 
be  found  that  the  old  operator,  who  has  watched  the  growth 


Choosing  t 

Locality 

fir 

Operating. 


of  a  field  from  the  beginning,  is  usually  wise  enough  to  locate 
his  future  wells  within  the  limits  of  the  known  productive 
territory,  provided  he  can  procure  the  necessary  leases.  The 
beginner  more  often  betakes  himself  to  "  promising  "  terri- 
tory just  outside  the  limits  and  puts  down  a  "wild-cat"  bore.  Anyone 
who  makes  a  special  study  of  the  Indiana  field  will  soon  note  that  the 
Standard  Oil  Company  and  other  large  operators  do  little  "wild-catting," 
but  profit  by  the  experience  of  the  small  operators  who  indulge  in  it 
"Wild-catting"  must,  however,  be  done  by  somebody,  as  there  is  no 
known  method  of  fixing  the  limits  of  a  field  except  by  tost  bores  put 
down  by  speculative  individuals. 

After  deciding  on  a  piece  of  territory  it  must  either  be  bought  outright 

or  leased  from  the  owner  for  a  term  of  years.    In  most  cases  it  is  leased, 

usually  for  a  period  of  five  years,  or  as  much  longer  as  production  con. 

tinues.     If  the  adjoining  territory  is  untested  the  farmer 

usually  receives  from  one-eighth   to  one-sixth   royalty  on 

e"n*  °*   the  future  production,  with  a  stipulation  that  drilling  is  to 

begin  within  one  or  two  years,  or  that  a  stated  rental  per 


a  Leax. 


,v  Google 


thb  rxnoixuM  avotnvr  a  ivduha.  8> 

acre  shall  be  paid  until  the  first  well  is  drilled.  The  landowner  retains 
all  rights  oyer  the  surface  of  the  land  with  the  exception  of  the  portion 
necessarily  occupied  by  the  derricks,  power  houses  and  storage  tanks. 
Of  a  farm  of  eighty  acres  not  more  than  three  need  be  kept  from  culti- 
vation, even  though  it  contain,  in  time,  its  full  quota  of  wells.  If  a 
good  well  has  been  put  down  on  adjoining  territory,  the  farmer  often  re- 
ceives a  bonus  of  from  $300  to  $1,000,  or  even  more,  in  addition  to  the 
royalty  and  rental.  In  many  instances  the  supposed  rich  strike  in  time 
proves  of  little  value.  The  lease  expires,  without  being  drilled,  and  the 
farmer  is  ahead  a  sum  equal  to  the  bonus  advanced. 

If,  on  the  area  leased,  some  good  wells  are  developed,  the  lease,  like  the 
franchise  of  a  street  railway,  becomes  the  most  valuable  part  of  the  so- 
called  "  oil  property ;  "  and  with  the  wells  already  in  operation  is  some- 
times sold  for  large  amounts.  Even  though  no  wells  are  drilled  01  a 
leased  farm,  the  lease  often  changes  ownership  a  number  of  times  before 
it  expires.  The  following  is  a  form  of  lease  in  common  use  in  the  Indiana 
field: 

ttl  Cons ittC rflt ion  of  the  sum  of dollars,  the  receipt  of  which  is  hereby 

acknowledged ,  of County,  in  the 

State  of  Indiana,  first  party,  hereby  grant  unto , 

second  party,  their  heirs  and  assigns,  all  the  oil  and  gas  in  and  under  the  following 
described  real  estate,  together  with  the  right  to  enter  thereon  at  all  times  for  the 
purpose  of  drilling  for  oil  and  gas,  and  to  erect  and  maintain  all  buildings  aod 
structures  and  lay  all  pipes  necessary  for  the  production  and  transportation  of  oil 
or  gas  taken  from  said  premises.     Excepting  and  reserving,  however,  to  first  party 

the part  of  all  oil  produced  and  saved  from  said  premises,  to  be 

delivered  in  tanks  at  wells,  or  in  the  pipe  lines  with  which  second  party  may  con- 
nect their  well,  or  wells;  said  real  estate  being  described  as  follows: 

All  that  certain  tract  of  real  estate  situated  in  the  Township  of , 

County  of ,  in  the  Stale  of ,  bounded  and  described  as 

follows,  to  wit : 


containing acres,  more  or  less. 

To  have  and  to  hold  the  said  interest  in  and  to  the  shove  premises  on  the  fol- 
lowing conditions : 

If  gas  only  is  found,  second  party  agrees  to  pay dollars  each  year 

for  the  product  of  each  well  while  the  same  is  being  marketed  off  the  premises, 

and  first  party  may  use  gas  free  of  cost  to  heat stoves  in  dwelling  house 

during  said  time, 

Whenever  first  parly  shall  request  it,  second  party  shall  bury  all  oil  and  gas 
lines  being  laid  through  tillable  land,  below  plow  depth,  and  pay  all  damages 
done  to  growing  crops  by  reason  of  burying  and  removing  said  pipe  lines. 

No  well  shall  be  drilled  nearer  than feet  to  the  house  or  barn  on  said 
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In  cue  no  well  is  completed  within from  this  date,  then  thii  pant 

shall  become  null  and  void  between  all  parties  hereto,  unless  second  party  shall 

pa;  to  said  first  party dollars,  annually,  for  each  year  thereafter  the 

completion  of  such  well  is  delayed. 

The  second  party  shall  have  the  right  to  use  sufficient  gas,  oil  and  water  to 
run  all  necessary  machinery  for  operating  for  any  purpose  on  said  real  estate,  and 
shall  also  have  the  right  to  remove  all  its  property  from  said  premises  at  any 


It  is  understood  between  the  parties  to  ibis  grant  that  all  conditions  between 
the  parties  hereto  shall  extend  to  their  heirs,  executors  and  assigns. 

IN  WITNESS  WHEREOF,  the  parties  to  this  grant  have  hereunto  . 

set  their  hands  and  seals  this 

day  of  ,  189.. 

["weal] 

[«"■] 


1 

< 

AQREEMENT. 

PROM 
TO 

State  of 1 

Couhty  op I 

On  this day  of 189..,  before  me,  a , 

in  and  for  said  county,  personally  appeared ,  to  me  well 

known,  and  acknowledged   the  signing  and  execution  of  the  within  instrument 

and  grant  to  be free  and  voluntary  act  for  the  uses  and  purposes  therein  set  ■ 

forth. 

Witness  my  hand  and seal. 
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After  wearing  a  lease,  the  operator  must  choose  the  site  for  his  first 
welL  It  is  usually  the  custom  to  drill  at  some  point  about  300  feet  from 
the  property  line  in  order  to  first  obtain  the  oil  which  might  otherwise  be 
raised  by  the  operators  of  adjoining  leasee.  Various  circum- 
thiPii  8tjulceB>  SUCD  M  toe  dip  °'  *ne  °"  bearing  rock,  variations 
in  the  surface  level  of  the  tract  leased,  the  location  of  a 
permanent  power  house,  etc.,  are  often  considered  in  determining  the 
site  of  the  well.  If  other  wells  are  down  on  adjoining  leases  the  produc- 
tion of  the  first  well,  as  compared  with  that  of  the  older  ones,  can  be 
used  to  gauge  the  location  of  future  bores.  If  a  well  holds  up  to  ten  or 
fifteen  barrels  a  day  for  a  year  or  two,  the  chances  are  that  it  is  close  to 
or  connected  with  a  large  area  of  porous  rock,  and  that  better  wells  may 
be  located  somewhere  in  the  immediate  vicinity.  The  wells  are  usually 
pat  down  about  600  feet  apart ;  that  distance,  in  the  language  of  the  oil 
field,  being  termed  "a  location." 

An  unwritten  law  exists  among  operators  that  the  lessee  of  a  tract  of 
land  shall  immediately  put  down  wells  when  producing  wells  are  drilled 
on  adjoining  territories.  This  is  done  to  protect  property  lines  and  pre- 
vent the  oil  underlying  one  tract  from  being  drained  off  through  another. 

As  to  the  amount  of  acreage  to  be  assigned  to  an  oil  well,  opinion 
varies  greatly.  On  the  larger  leases  not  lees  than  ten  and  often  twenty 
acres  are  given  to  the  well.  On  the  smaller  leases  one  to  every  eight 
acres  ie  often  drilled.  The  degree  of  the  porosity  of  the  rock  should 
govern  the  acreage  to  a  large  extent.  Where  comparatively  open,  each 
well  drains  a  larger  territory,  and  fewer  bores  are  necessary  than  where 
the  pores  are  close. 

Having  selected  a  site  for  his  well,  the  operator  next  contracts  for  a 
rig,  the  main  feature  of  which  ie  the  derrick.  This  consists  of  four 
strong  uprights  held  in  position  by  ties  and  braces  and  resting  on  strong 
wooden  sills,  which  are  preferred  as  a  foundation  to  masonry. 
™*  The  derrick  is  used  as  a  support  for  a  sheave  called  the  crown 
pulley,  which  must  rest  at  a  sufficient  height  to  swing  the  heavy  drilling 
tools  free  from  the  ground.  The  average  height  of  the  derrick  is  sev- 
enty-two feet,  and  it  forms  the  most  conspicuous  object  which  charac- 
terizes an  oil  field. 

With  the  derrick  are  included  under  the  term  "  rig"  all  the  woodwork 
and  its  necessary  iron  fittings  so  put  together  that  when  boiler  and  en- 
gine are  in  place  drilling  can  at  once  begin.  The  bull  wheel  and  shaft 
on  which  the  cable  supporting  the  drilling  tools  is  wound;  the  walking 
beam  to  give  vertical  motien  to  the  tools,  and  the  band  wheels  for  trans- 
mitting power  from  the  engines  to  the  movable  parts  are,  next  to  the 
derrick,  the  more  important  parts  of  the  rig. 
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The  construction  of  the  rig  is  usually  undertaken  by  a  contractor 
known  as  a  "  rig  builder,"  for  a  certain  specified  sum.  In  Indiana  in 
1S96  the  price  paid  for  the  rig  complete  was  about  $275. 

After  the  well  is  completed  the  rig  is,  in  most  cases,  left  standing, 
though  small  operators  often  take  it  down  and  use  it  for  another  well. 
A  considerable  saving  of  outlay  for  lumber  and  rig  irons  is  thus  effected, 
but  if  the  well  stops  flowing  or  needs  cleaning  out  a  new  rig,  usually 
smaller  and  less  expensive,  must  be  built. 

The  rig  having  been  completed,  the  contract  for  drilling  the  well  is  let 
The  larger  operators  own  their  own  "  strings  of  tools"  and  employ  rig 
builders,  drillers,  etc.,  by  the  month  instead  of  contracting  for  each 
well.  The  head  driller  or  contractor  owns  his  own  string  of  tools  and 
portable  engine.  His  tools  coat  anywhere  from  $700  to  $1,500,  accord- 
ing to  number  and  quality.  His  engine  is  of  a  pattern  built  especially 
for  the  purpose  and  costs  about  $450.  Sometimes  the  contractor  owns 
several,  perhape  a  dozen,  strings  of  tools,  and  is  drilling  a  number  of 
wells  at  the  same  time. 

In  the  Indiana  field  in  1896  the  contract  price  for  drilling  was  fifty 
cents  a  foot.     The  drilling  crew  consists  of  four  men,  two  drillers  and 

Tw.,.  two  to°'  dressers,  who  work  in  pairs,  twelve  hours  each.  It 
w^?  '8  *^e  duty  °f  tae  driller  to  stay  close  to  the  mouth  of  the 
'  bore  and  attend  to  the  drilling  proper,  turning  the  cable  and 
the  temper  screw  when  necessary  and  controlling  the  machinery  by  cords 
and  lever  when  changing  the  tools  or  sand  pumping.  The  tool  dresser  is 
the  helper  to  each  driller.  He  fires  the  boiler,  attends  to  the  engine  and 
machinery  and  dresses  or  sharpens  the  bite  as  each  in  turn  becomes  worn. 

The  wages  paid  the  drillers  in  1896  were  $4.00,  and  the  tool  dressers 
$3.00  each  per  day.  The  contractor  is  responsible  for  accidents  and  fail- 
ure to  complete  a  well.  The  time  necessary  to  put  down  a  bore  50  feet 
into  the  Trenton  varies  much,  but  is  usually  from  nine  to  twelve  days. 
The  shortest  time  which  came  to  my  notice  wss  six  days  and  six  hours, 
made  by  J.  O.  Herriet,  a  contractor  in  Wells  County. 

As  already  noted,  the  surface  of  the  territory  in  the  Indiana  field  is 
covered  with  the  so-called  "drift,"  a  heterogeneous  mass  of  sand,  gravel, 
bowlder-clay,  etc.,  30  to  250  feet,  or,  in  the  Loblolly  district,  as  high 
as  450  feet  thick.  Through  this  a  strong  iron  drive-pipe,  furnished  by 
the  owner  of  the  well,  must  be  driven,  as  in  pile  driving,  to  the  solid  bed 
rock.  This  pipe  is  usually  eight  inches  in  diameter,  sometimes  ten,  and 
is  fitted  with  a  steel  shoe  on  the  lower  end.  That  it  may  be  driven  more 
easily  it  is  usual  to  drill  inside,  clean  out  the  earth  and  cut  ahead,  loos- 
ening the  hard  clays  or  breaking  any  bowlders  that  may  be  in  the  way. 

After  reaching  the  Niagara  limestone  an  eight  inch  bit  is  used  and  iron 
casing,  in  lengths  of  17  to  20  feet  and  5|  inches  in  diameter,  is  set  as  fast 
as  the  drilling  progresses,  thus  shutting  off  the  water.     From  the  bottom 
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of  the  Niagara  to  the  oil-bearing  stratum  there  is  little  or  no  water  and 
a  5$  inch  bore  is  nude,  the  drilling  being  done  through  the  drive-pipe 
and  cuing  already  down. 

Ab  Boon  as  the  porous  stratum  is  passed  through,  if  there  is  a  fair 
showing  of  oil,  the  well  is  torpedoed  or  "shot"  in  order  to  open  up  fis- 
sures in  the  porous  rock  and  form  a  cavity  therein  into  which  the  oil  may 
flow.  In  the  Indiana  field  it  ik  now  the  custom  to  drill  into  the  Trenton 
50  to  60  feet,  and  then,  if  possible,  gauge  the  shooting  so  that  the  rock 

q.^.      will  be  shattered  from  the  bottom  of  the  drill  hole  to  the  top 

thWdi  °^'  k"'  not  aDOVe>  tDe  porous  stratum.  This  prevents  the  ex- 
plosion affecting  the  Utica  shale  overlying  the  Trenton  and 
so  filling  up  the  cavity  with  loose  debris  and  rendering  the  well  worth- 
less. Nitroglycerine  is  the  explosive  used,  and  the  amount  depends 
largely  upon  the  texture  of  the  porous  rock  or  so-called  "  sand."  If  it  is 
hard  and  close-pored,  more  explosive  is  necessary  than  where  coarse  and 
friable.  In  the  latter  case  a  large  shot  shatters  too  great  a  quantity  and 
causes  too  much  trouble  in  cleaning  out  after  the  shooting.  An  average 
shot  in  the  Indiana  field  is  now  120  quarts,  though  some  operators  per- 
sist in  drilling  deep  and  using  200  quarts  in  all  wells. 

The  shooting  is  done  by  a  contractor  who  follows  it  as  a  vocation.  He 
is  usually  an  agent  of  the  company  who  manufactures  the  explosive,  and 
often  works  on  the  percentage  system,  receiving  from  the  company  a 
stipulated  sum  per  quart  for  the  explosive  sold. 

The  nitroglycerine  is  hauled  overland  from  the  factory  in  square  tin 
cans  holding  eight  to  ten  quarts  each,  and  stored  in  quantity  in  buildings 
erected  in  some  out-of-the-way  place  at  various  points  in  the  oil  field. 
When  a  well  is  ready  to  be  shot,  the  agent  who  does  the  shooting  trans- 
ports, in  a  light  buck  board  buggy,  padded  and  fitted  for  the  purpose,  a 
number  of  these  cans  to  the  well.  There  the  glycerine  is  poured  into 
cylindrical  tin  cans,  called  "  shells,"  about  five  inches  in  diameter,  and 
long  enough  to  hold  twenty  quarts  of  the  explosive.  Each  shell  is  coni- 
cal at  the  lower  end  and  slightly  concave  at  the  upper.  As  soon  as  the 
first  shell  is  filled  it  is  lowered  into  the  bore.  When  it  reaches  the  bot- 
tom the  lowering  line,  by  a  special  device,  becomes  detached  and  is 
drawn  up.  The  second  shell  is  then  filled,  and  when  lowered  its  conical  end 
fits  into  the  cavity  at  the  top  of  the  first.  In  this  manner  each  of  the 
shells,  after  being  lowered,  rests  in  close  connection  with  the  one  preced- 
ing. The  last,  or  top  shell,  is  fitted  in  a  special  manner  with  a  water- 
proof percussion  cap  so  arranged  beneath  a  flat  iron  plate  that  when  the 
latter  is  struck  the  cap  is  exploded  and  in  turn  sets  off  the  nitroglycerine. 
After  the  lowering  line  of  the  last  shell  has  been  reeled  up,  an  iron  cast- 
ing, called  the  "go-devil,"  is  dropped  into  tbe  bore,  and  the  "shooter" 
and  spectators  retreat  some  distance  from  the  derrick. 
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A  person  one  hundred  yards  away  will,  after  an  interval  of  thirty  to 
fifty  seconds,  experience  a  slight  jarring  of  the  earth,  accompanied  by  a 
muffled  report  somewhat  louder  than  a  pistol  shot.  A  minute  or  two 
thereafter  a  roaring  sound  is  heard  and  a  solid  column  of  oil  and  Hater 
is  seen  issuing  from  the  mouth  of  the  bore.  This  rises  higher  and  higher 
until  it  finally  reaches  far  above  the  derrick  and  there  breaks  into  spray.* 
Blown  up  with  it  are  many  fragments  of  stone,  and  the  remains  of  the 
tin  canisters  and  "go-devil"  shattered  into  a  thousand  particles.  Pieces 
of  porous  rock  blown  up  from  a  depth  of  a  thousand  feet  often  weigh 
six  to  eight  pounds. 

The  flow  of  oil  resulting  from  the  explosion  usually  soon  subsides,  and 
as  soon  as  possible  tubing  two  to  two  and  a  half  inches  in  diameter  and 
reaching  to  the  bottom  of  the  bore,  is  put  in  and  connected  with  a  tank 
which  has  been  erected  near  by.  These  tanks  are  cylindrical,  are  con- 
structed of  wooden  staves,  and  are  usually  gauged  to  hold  260  barrels 
each.  In  such  a  tank  each  inch  in  depth  equals  two  and  a  half  barrels 
of  oil ;  therefore,  in  oil  field  vernacular,  a  yield  of  "  ten  inches  a  day  " 
means  twenty-five  barrels.  The  cost  in  1896  of  such  a  tank  was  eighty 
dollars. 

After  tubing  the  well  and  connecting  it  with  the  tank,  the  necessary 
pumping  apparatus  must  be  bought,  as  few  Indiana  wells  flow  naturally 
for  any  length  of  time. 

If  a  number  of  wells  are  to  be  drilled  a  power  house  is  located  near 
the  center  of  the  lease  and  a  small  engine  placed  therein.  Each  well  is 
supplied  with  an  oscillating  walking  beam,  to  which  the  necessary  pump- 
ing or  sucker  rods  which  ply  up  and  down  inside  the  tubing  are  attached. 
.      When  several  wells  are  pumped  by  one  engine  the  power  is 

,  ^"  transmitted  to  the  walking  beam  of  each  by  means  of  long 
rods  or  wire  ropes  provided  with  suitable  angle-knees  to 
change  the  direction  of  the  pull.  The  engine  runs  an  oscillating  pull- 
wheel  which  gives  horizontal  movement  to  the  rods  radiating  from  it  to 
the  different  wells.  These  rods  are  suspended  above  the  ground  by 
ropes  attached  to  poles  or  posts  which  are  set  in  a  row  between  the  power 
house  and  well.  The  pull-wheel  draws  the  rods  in  one  direction,  and 
on  the  return  the  weight  of  the  sucker  rod,  hanging  from  the  walking 
beam,  draws  them  back.  In  this  way  wells  have  been  pumped  one  mile 
from  the  power  house,  and  often  as  many  as  twenty  wells,  and  sometimes 
as  many  as  forty,  are  pumped  by  a  single  engine.  More  than  twenty- 
five  or  thirty  are,  however,  too  many,  for  if  the  power  should  happen  to 
break  down  all  the  wells  are  stopped.  Again,  a  pumper  (the  man  in 
charge  of  the  engine  and  wells)  can  not  look  after  more  than  that  num- 
ber and  do  it  right.     The  fuel  used  for  pumping  is  usually  gas,  the  wells 
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on  the  lease  often  furnishing  enough;  though  in  most  instances  it  is 
piped  in  from  a  distance.  Oil  is  used  to  some  extent,  and  will  probably 
be  more  used  in  the  future. 

Several  of  the  leading  operators  about  Van  Buren  and  Montpelier  have 
begun  to  use  gas  engines  for  pumping,  and  so  far  have  been  very  favor- 
ably impressed  with  their  work  At  Van  Buren  Mr.  E.  J.  Little,  in  Oc- 
tober, 1896,  was  pumping  six  wells  at  an  expense  of  but  $8.00  a  month 
for  gas.  The  engine  is  so  constructed  that  natural  gas  and  compressed 
air  are  blended  and  then  exploded  by  electricity  generated  in  a  small  bat- 
tery at  hand.  The  sudden  expansion  of  the  mixture  moves  a  piston  and 
so  creates  motion.  The  engines  need  no  attention  other  than  oiling  once 
or  twice  a  day.  The  pamper  has  more  time  to  look  after  the  wells  and 
can  attend  to  a  greater  number  of  them.  The  cost  of  the  gas  engine  has 
up  to  the  present  kept  it  from  more  common  use,  the  price  of  one  suitable 
for  pumping  being  $660  in  1896. 

The  average  cost  of  the  first  well  on  a  lease,  if  drilled  to  a  depth  of 
1,000  feet,  was  about  as  follows  in  the  Indiana  field  in  1896 : 

Rig $275 

Ori  of  a         Drilling 600 

Aahm.       M«H»« 100 

"    *       Caring  260 

nw"             Shooting   110 

Tnbing  and  pumping  outfit 200 

Engine  and  boiler 600 

Two  tanks  (Si  $80 1(50 

Belting,  etc 85 

Total $2,180 

The  second  well  will  cost  $500  less,  as  the  one  engine  and  boiler  will 
do  for  both.  The  larger  operators,  where  putting  up  their  own  rigs  and 
drilling  their  own  wells,  expend  less  money.  ThuB  seven  wells  on  one 
lease  close  to  Van  Buren  cost  $1,100  each,  connected  to  the  power.  Of 
seven  on  another  lease  in  Chester  Township,  Wells  County,  where  the 
rig  and  drilling  were  let  by  contract,  the  first  cost  $2,400  and  the  re- 
maining six  $1,200  each. 

After  a  tank  hss  been  filled  with  oil  the  latter  must  be  steamed  to  re- 
duce the  impurities  and  sediment  to  a  minimum  This  is  done  by  con- 
necting pipes  from  the  engine  with  the  bottom  of  the  tank,  and  forcing 
steam  through  the  oil.  Tbe  process  of  "  production"  is  then  complete, 
and  the  oil  is  ready  for  tbe  market. 

Tbe  cost  of  operating  an  oil  lease  after  the  production  has  been  estab- 

,,       ,    lished  need  not  be  more  than  $75  per  month ;  the  salary  of 

.       the  pumper  being  $45  to  $50,  and  the  cost  of  fuel,  if  gas, 

j      "*  about  $25.     A  dozen,  or  even  twenty  wells  can,  however,  be 

operated  almost  as  cheaply  as  one  after  they  have  been  con- 
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nected  with  the  power.     An  extra  pumper  may  have  to  be  employed, 
but  otherwise  do  additional  expense  is  entailed. 

Where  the  plant  has  been  established,  it  will  par  to  pump  as  low  as 
two  or  three  wells,  even  if  the  yield  is  only  five  barrels  each  per  day, 
provided,  the  price  of  oil  is  fifty  cento  or  more  per  barrel. 

The  estimate  of  expense  and  income  from  two  five-barrel  wells,  after 
deducting  the  royalty  of  one-sixth,  is  as  follows ; 
Expense  per  month : 

Salary  of  pumper $60 

Cost  of  fuel 25 


Income  per  month; 

250  barrels  oil  @  50  cents $125 

Net  income  per  month S50 

With  six  five-barrel  wells  on  the  lease,  the  income  would  be  $375  and 
the  expense  $75 ;  a  net  gain  of  8300  per  month. 

Where  a  well  is  inside  of  producing  territory,  and  promises  a  fair  out- 
put, little  difficulty  is  experienced  in  getting  a  branch  of  the  Buckeye 
Pipe  Line  Company  laid  to  it.  This  pipe  line  company  is  an  adjunct  of 
the  great  Standard  monopoly,  and  up  to  the  advent  of  the  Cudahy  Pipe 
Line,  transported  all  the  oil  produced  in  the  Indiana  field  with  the  ex- 
ception of  a  small  production  in  Adams  County,  which  the  Manhattan 
Oil  Company  controls. 

When  a  tank  is  full,  or  nearly  so,  the  pumper  notifies  a  gauger  of  the 
Buckeye  Company,  who  comes  and  measures  its  contents  aid  turns  it  into 
tbeir  line.  He  at  once  notifies  the  Ohio  Oil  Company  (the  Indiana  branch 
of  the  Standard  Oil  Company),  at  Montpelier,  and,  after  deducting  2 
M"  Vtf  Per  cent'  ^or  sed'ment>  leakage,  etc.,  certificates  are  mailed 
(vi  t0  'X)l'1  t'ie  Pr°ducer  an^  tue  P^y  owning  the  land,  stating 
the  number  of  barrels  to  their  credit  in  the  lines  of  the  Buck- 
eye Company,  together  with  the  market  price  of  the  same.  These  cer- 
tificates can  be  cashed  at  the  various  banks  in  the  oil  field,  er  are  payable 
over  the  counters  of  the  company  at  Montpelier.  The  Standard  Oil 
Company,  owning,  as  it  does,  the  only  pipe  lines  of  any  size  entering  the 
Indiana  field,  controls  the  price  of  Indiana  oil.  It  can  raise  or  lower  it  at 
will.  It  is  said  that  in  1895,  wishing  to  get  possession  of  outstanding  cer- 
tificates harmful  to  its  interests,  it  forced  the  price  of  Indiana  and  South 
Lima  oil  to  $1.15  a  barrel.  Immediately  it  had  accomplished  its  object, 
the  price  was  gradually  lowered  until  in  the  fall  of  1896  it  ranged  between 
57  and  61  cents.  At  all  times  within  the  past  few  years  North  Lima  oil, 
though  of  the  same  quality  as  that  from  Indiana  and  South  Lima,  has  sold 
at  from  live  to  ten  cents  a  barrel  more,  for  t.hs  reason  that  competition 
exists  in  the  former  district.  ^TheTennsylvania  and  West  Virginia  oils, 
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being  of  a  better  quality,  bring  from  47  to  58  cents  more  per  barrel 
than  the  Indiana  product. 

The  Cudabj  Pipe  Line,  being  of  email  capacity,  can  do  little  towards 
increasing  the  price  of  Indiana  oil.  It  is  a  private  line,  constructed  to 
relieve  its  owners  (who,  next  to  the  Standard,  are  the  largest  producers 
in  the  Indiana  field)  from  the  power  of  the  Standard,  rather  than  to  serve 
as  a  competitor  to  the  latter  company. 

The  real  value  of  a  barrel  of  crude  Indiana  petroleum,  when  one  takes 
into  consideration  the  manifold  products  derived  from  it,  is  nearly  double 
its  present  market  price  of  58  cents.  But  with  the  output  wholly  in  the 
power  of  a  monopoly,  which  is  commonly  reputed  to  "  know  no  scruples 
in  its  treatment  of  competitors,"  there  is  little  chance  for  the  Indiana 
producer  to  receive  just  value  for  that  which  he  produces.  At  present 
he  is  wholly  deprived  of  the  benefits  ever  accompanying  free  competition. 
He  must  take  his  choice  of  staying  out  of  the  field  or  selling  the  product 
for  the  arbitrary  price  fixed  by  the  one  purchaser. 

A  producing  well  often  has  to  be  overhauled  and  cleaned.    Where  the 

production  has  run  down  there  have  been  in  recent  years  several  attempts 

to  increase  it  by  the  use  of  hydrochloric  (muriatic)  acid,  some  of  which 

have  been  quite  successful.     A  well  in  the  northwest  quarter 

M  rinL   °f  Bection  4  t24  north'  13  *"*)'  Jack80n  Township,  Wells 

•    ,-uj  County,  operated  by  the  Fry  Oil  Company,  when  three  years 

and  a  half  old,  had  a  production  of  but  five  barrels  daily.    It 

was  then  treated  with  148  carboys  of  acid,  costing  something 

over  f  400.     In  Bix  days  the  acid  was  neutralized,  and  the  well  began 

pumping  twenty  barrels  a  day  and  kept  it  up  for  several  months. 

On  the  Schooley  farm,  in  the  southeast  quarter  of  northwest  quarter  of 
section  29  (25  north,  12  east),  Nottingham  Township,  Wells  County,  a 
well  which  in  April,  1895,  started  at  160  barrels  was  down  to  ten  barrels 
in  June,  1896.  Studebaker,  Bennett  &  Co.,  of  Bluffton,  Indiana,  then 
treated  it  with  a  carload  of  muriatic  acid  at  a  cost  of  $400.  They  let  it 
stand  for  nine  days  and  then  cleaned  it  out,  and  it  began  yielding  fifty 
barrels  a  day,  whieh  it  kept  up  for  six  weeks ;  for  the  second  six  weeks 
it  averaged  thirty  barrels  daily,  and  by  October  15  it  was  down  to  fifteen 
barrels.  In  both  of  the  above  wells  the  acid  treatment  was  a  success 
financially,  but  in  several  other  wells  in  Adams  and  Wells  Counties  it 
has  proven  a  failure.  Where  the  porous  stratum  is  rather  coarse,  the 
acid  acts  more  freely  on  the  dolomite  and  probably  increases  the  flow  for 
a  while.  Where  the  stratum  is  close-pored,  a  carload  of  acid  does  not 
affect  the  rock  far  enough  distant  from  the  well  to  cause  much  increase 
in  the  production. 
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The  production  of  oil  in  Indiana  has  gradually  increased  from  33,375 

barrels  in  1889,  when  the  wells  at  Terre  Haute  first  began  yielding,  to 

.   .      4,659,290  barrels  in  1896.     In  no  year  has  the  production 

—"?"*"*   diminished  below  that  of  the  preceding  year,  though  in  1896 

of  the      the  ^n  wag  b[|t  272,850  barrels,  or  6.2  per  cent.,  whereas 

qoSm  in  ln95  '* wa8  697'466  b»rrels'  or  18-9  P» «■*•    The  lower 
'  price  of  oil  and  the  general  stagnation  of  business  preceding 
the  national  election  prevented  many  wells  from  being  drilled  in  1896 
which  would  otherwise  have  been  put  down. 

In  the  following  table  is  shown  the  total  production  of  petroleum  in 
Indiana  by  months  from  1891  to  1896.  The  largest  production  in  any 
one  month  is  seen  to  have  been  in  May,  1896,  when  442,490  barrels  were 
produced : 


MONTH. 

1891. 

1892. 

1893. 

IS94. 

1S9S. 

1896. 

6,171 

5.981 

4473 
5,757 
8,188 

10,800 

11,8ns 

18.500 
19,029 
20,801 

21,715 

15,8*1 
18,945 

24.794 
30,184 
40!S88 
49,203 
46,109 

95,899 
li9,270 
144,067 

111.624 
96,025 
184,549 
148.493 
lSOJISO 
209,618 
221 JW6 
24SJ53 
245,616 
252,568 
245,607 
236,188 

269,000 
232,107 
282,376 
287,330 
321,50! 
333,479 
S2734M 
345,031 

339,424 

304,080 
337,450 

WU6B 

230.6*9 
810,308 
352 .077 

6DUW 

434.376 
420,132 
409,169 
393,163 
373,789 
361,438 

E? 

390.297 

Jnlr 

437  .ti28 
428,413 

Tot»l 

138,534 

668  MS 

2,338,293 

3,688466 

4.386,132 

4,586^90 

Adding  to  the  4,588,290  barrels,  the  amount  transported  by  the  Buck- 
eye Pipe  Line  from  the  Indiana  field,  71,000  barrels,  the  amount  pro- 
duced by  the  Northern  Indiana  Oil  Company  between  September  17 
.  and  January  1,  we  have  4,659,290  barrels  as  the  total  product  of  the  In- 
diana field  for  1896. 

It  will  be  noted  that  the  production  in  each  of  the  winter  months  is 
less  than  in  those  of  spring  or  summer.  This  is  usually  the  case,  there 
being,  during  the  cold  season,  fewer  wells  drilled  in  and  a  smaller  yield 
from  those  already  finished.  The  shipments  are  greater  than  the  produc- 
tion  in  winter  and  the  price  usually  rises  a  few  cents  per  barrel. 
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In  the  following  table  will  be  found  a  statement  of  the  production  of 
petroleum  in  Indiana  from  1889  to  1896,  inclusive : 


PRODUCTION  OF  PETROLEUM  IN  INDIANA  FROM  1 


Total  production  (bar- 
rel! of  II  lalloan  .  . 

Total  ralue  at  walli  of 
all  oil*  produced,  ex 
eluding  pipaae. 

Value  par  barrel  ■  ■  . 


tl.06O,SS2 

10  46 


4,-06,132 
*iB07. 


4,659,290 
li.8J2.16R 


YEAR. 

Jan. 

Fab. 

Mar. 

Apr. 

May 

June 

Jul* 

Au«. 

Kept 

Oot. 

Nor. 

Dec. 

Total. 

1891 

90 
61 
78 

IS 
30 

48 

e 

17 
47 
84 
132 
113 

S 

30 

12i 
III 

15 
25 
27 
100 
129 
70 

15 

a 

72 
107 
106 

57 

15 
33 
56 
97 
102 
66 

8 

76 
85 
86 

66 

65 

IK.  .  .  . 

iml  '. 

IMG.  .  .  . 
1896     .  . 

IS 
31 
103 
81 
86 

13 

111 
13S 

17 
46 

110 
132 
148 

IB 
47 
107 

151 

as 

543 

1,1*9 
1.267 
1,180 

4,538 

On  January  1,  1897,  there  were  3,442  wells  producing  oil  in  the  Indi- 
ana field,  so  that  1,096  of  those  completed  had  either  proven  dry  holes  or 
had  ceased  to  yield  oil  in  quantity  sufficient  to  pay  for  pumping. 


Mo™. 

1891. 

1893. 

1893. 

1894. 

1896. 

1886. 

j      " 

342 

250 
289 

316 
60S 

595 
1.296 

2,145 
4,155 
3,060 
3,160 

1,020 
913 
2,805 

S^lte 
5.695 
3.880 
4,164 
2,065 
3,442 

2,968 

2361 
2,935 
3,396 
3,175 
1,460 
4,886 
3,630 
3,435 

^455 
3,323 
2,654 

2,132 
1.413 

2404 
3,473 
3,036 
4,923 
3,007 
2,760 
3,175 
1461 
3^60 
2,025 

1457 

1375 

Jul» 

253 

185 

330 

390 
1T5 

2436 

2,158 

16447 

36,457 

40,743 

33,716 

.Google 


Average 
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One  feature  of  the  oil  industry  which  has  come  into  common  use,  and 
which  should  be  abandoned,  is  that  of  giving  the  initial  output  of  a  well 
rather  than  its  settled  production  after  30  or  60  days.  Because  a  well 
starts  out  at  100  to  260  barrels  a  day  is  no  sign  that  its  total  production 
will  be  a  large  one.  From  the  well  records  given  in  the  detailed  account 
of  the  Indiana  field,  it  will  be  noted  that  the  production  falls  rapidly.  In 
general  it  may  be  said  that  a  50-barrel  well  will  be  down  to  10  barrels 
in  two  months  and  to  five  barrels  in  a  year.  A  fifty-barrel  well  is  a  fair 
average  well  for  the  entire  Indiana  field,  the  average  produc- 
tion of  which  is  about  four  barrels  per  well  per  day.  A 
well  that  starts  off  at  150  to  250  barrels  gets  down  to  the  av- 
°'  erage  in  time,  the  only  difference  being  that  the  oil  bearing 

stratum  which  the  bore  has  pierced  is  a  little  more  porous 
than  in  the  one  yielding  50  barrels. 

While  the  waste  in  the  oil  field  of  the  State  has  not  been  proportion- 
ally as  great  as  that  which  characterized  the  early  days  of  the  natural  gas 
area,  it  is  even  yet  far  above  what  it  ought  to  be ;  the  waste 
of  both  gas  and  oil  being  in  the  course  of  a  year  an  enormous 
.,      one.     Many  wells  are  drilled  which  yield  both  gas  and  oil; 
and  the  drillers,  seeking  only  the  latter,  allow  the  former  to 
escape  or  burn  it  freely  in  fiambeauz  and  other  lights.    Again,  where 
only  gas  is  found  the  well  is  often  abandoned  without  being  properly 
capped,  and  much  valuable  fuel  is  thereby  lost. 

Moreover,  one  can  not  pass  through  the  oil  field  without  noting  that 
every  pool  and  stream  of  water  is  covered  with  oil,  thousands  of  bar- 
rels being  allowed  to  go  to  waste  through  leakage  and  overflow  of 
tanks ;  overflow  of  wells  when  first  shot ;  or  through  the  oil  passing  off 
in  quantity  with  the  salt  water  flowing  from  the  tanks.  With  these  two 
fuels  it  is  like  everything  else  which  is  abundant  for  a  time ;  satiety  be- 
gets careless  and  excessive  use.  The  time  will  come,  and  that  before 
many  years,  when  the  stored  reservoirs  of  these  great  resources  will  have 
been  drained,  and  only  the  dregs  be  left  as  a  reminder  of  the  plenty  that 
has  been. 

As  has  been  already  noted,  it  is  the  small  operator  who  does  most  of 

the  "  wild- catting."    A  man  with  a  few  hundred  dollars  of  surplus  money 

gets  the  "  oil  fever,"  believes  there  is  oil  to  be  found  in  his  vicinity,  and 

_,         proceeds  to  organize  a  company  among  his  neighbors  or  fellow- 

_     _      townsmen.     The  bore  is  sunk,  and  if  it  proves  dry  it  serves 


Operator. 


the  purpose  of  marking  a  tract  which  is  thereafter  avoided. 


If  it  be  a  gas  well  its  output  may  be  used  as  fuel  if  that  com- 
modity is  not  already  too  abundant.  If  it  be  a  fair  producing  oil  well, 
and  yet  some  distance  from  the  main  field,  the  company  will  have  diffi- 
culty in  getting  a  pipe  line  to  cany  away  the  product ;  and,  not  wishing 
to  assess  the  members  for  another  well,  the  chances  are  that  the  one  bored 
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will  be  finally  plugged,  and  the  only  benefits  derived  from  its  boring  will 
be  the  marking  more  clearly  the  limits  of  the  productive  field.  The  aver- 
age "  wild-catter  "  is  satisfied  if  he  makes  15,000  in  the  oil  bueinees.  If 
a  good  well  is  struck  close  to  the  limits  of  territory  already  producing, 
it  and  the  lease  on  which  it  it  located  are  usually  sold  to  a  company  with 
larger  means.  This  company  puts  down  six  or  eight  bores,  and  if  they 
are  fair  or  good  producers  it,  in  time,  uanally  sells  to  a  still  larger  com- 
pany, like  the  Standard  or  the  Northern  Indiana,  for  a  good  profit.  The 
usual  selling  price  in  the  Indiana  field  for  an  oil  property  consisting  of  a 
lease  of  eighty  to  one  hundred  and  sixty  acres,  with  three  to  eight  wells, 
having  a  settled  production,  is  $800  a  barrel  for  the  average  daily  pro- 
duction. More  money  haa  been  made  by  Indiana  operators  in  thus  par- 
tially developing  and  selling  leases  to  the  larger  companies  than  in  any 
other  way. 

From  a  careful  study  of  the  Indiana  oil  field,  and  conversations  with 
the  leading  operators  therein,  it  is  the  writer's  opinion  that  nearly,  if  not 
quite,  as  much  money  is  being  spent  in  the  field  each  year,  as  is  gotten 
Th    (  ,V    out  o|7  '**     ^°me  men  wno  Understand  fully  the  details  of  oil 
_,.  , ,  production  and  are  following  the  business  of  producing  as  a 
vocation,  are  making  money  in  large  amounts,  but  many  who 
m,       enter  the  field  for  purely  speculative  purposes  are  losing  it. 
The  principal  reason  for  this  is,  that  there  is  no  certainty  of 
striking  oil  at  any  one  place,  even  on  the  best  proven  territory.     But 
little  reliance  can  be  put  in  the  size  or  shape  of  any  so  called  "pool"  in 
Indiana,  as,  on  account  of  the  deep  drift  covering  the  surface,  the  anti- 
clines and  the  synclines  of  the  Niagara  and  Trenton  rock  can  be  deter- 
mined only  by  the  drill.     All  wells  are,  therefore,  risky  investments. 
In  the  words  of  a  leading  operator,  "Each  new  bore  is  practically  a  wild- 
catting  experiment — a  lottery,  where  you  pay  $1,500  to  $2,500  a  chance, 
and  sometimes  draw  a  big  prize,  sometimes  a  fair  one,  and  often  a  blank." 
As  the  spirit  of  speculation  is  ever  rife  among  the  American  people,  in- 
dividuals are  plentiful  who  are  willing  to  accept  the  chances  at  the  prices 
given,  and  so  each  year  sees  many  wild-cat  bores  go  down,  a  large  pro- 
portion of  which  are  losing  investments. 

As  the  output  of  the  older  wells  is  constantly  diminishing,  it  is  neces- 
sary that  a  large  number  of  new  ones  be  put  down  each  year  to  pre- 
vent the  annual  production  from  dropping.  While  in  1896  the  annual 
production  was  increased,  the  new  output  did  not  increase  proportionally 
the  average  production  of  the  field,  and  the  older  operators  believe  that 
unless  a  large  area  of  virgin  territory  is  soon  located  the  average  will 
soon  drop  from  four  barrels  to  three,  or  even  less,  per  well. 

Up  to  the  present  the  farmers  who  have  owned  the  land  on  which 
producing  wells  were  bored  are  the  ones  who  have  been  most  benefited 
by  the  discovery  of  oil  in  Indiana.    They  had  everything  to  gain  and 
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nothing  to  lose  in  leasing  their  property.  Some  of  the  first  operators  in 
the  field  after  losing  money  finally  regained  it  and  much  more  by  staying 
with  the  business  and  developing  and  selling  leases  in  the  manner  already 
mentioned,  while  a  large  number  of  tbem  still  possess  valuable  produc- 
ing property.  The  Standard  Oil  Company  has  also,  doubtless,  made 
much  money  in  the  Indiana  field  both  as  a  producer  and  a  purchaser. 

Finally,  it  may  be  said  that  an  investor  who  wishes  to  become  a  bona 
fide  producer  can  yet  make  money  in  the  Indiana  field  if  his  property  is 
managed  on  strictly  business  principles.  To  such  an  investor  we  would 
say :  Put  your  money  in  a  partially  developed  or  good  prospective  lease 
within  the  known  productive  limits.  Remember  that  one  large  well  will 
not  make  any  man  a  fortune ;  twenty  small  ones  may  in  time.  The  yield 
of  the  large  one  will  in  time  become  much  less ;  that  of  the  twenty  small 
ones  will  hold  out  for  a  long  time.  Connect  the  twenty  wells  to  one 
power  and  put  a  good  man  in  charge  of  it  Fump  steadily  so  as  to  get 
all  the  oil  possible.  Keep  your  drilling  tools,  your  lead  pipes  and  your 
pumping  machinery  in  good  condition.  Be  saving  of  fuel  and  especially 
look  out  for  overflow  and  waste  of  your  production.  Let  other  people 
do  the  wild-catting,  and  if  you  desire  to  make  new  investments  follow 
where  they  lead. 
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BY   W.    A.    NOTES. 


Collection  of  Sam-plea. — In  the  examination  of  any  mineral  which  is  to 
be  sold  or  used  for  commercial  p  irposes  the  selection  of  samples  is  of  very 
great  importance.  In  many  cs»td  it  is  possible  to  select  a  sample  in  such 
a  manner  that  the  analysis  .rill  mow  results  which  are  very  much  better 
than  the  real  average  of  the  commercial  product.  For  this  reason,  in 
the  present  study  of  the  compot  rjon  of  Indiana  coals,  careful  attention 
was  paid,  at  first,  to  the  sslectirn  of  samples  which  should  represent  as 
□early  as  possible  the  commercial  product  of  the-  State.  The  samples, 
with  one  exception,  were  taken  in  the  mines  from  the  face  of  the  vein, 
beginning  at  the  top  and  cutting  down  at  several  places  in  such  a  manner 
as  to  secure  an  average  sample  if  the  coal.  These  larger  samples  were 
tben  broken  into  small  pieces  and  "quartered"  down  to  secure  the 
smaller  sample,  which  was  submitted  for  analysis.  This  smaller  sample 
was  then  placed  in  a  sealed  bott>t  aid  was  sent  to  me  in  that  form. 

Samples  1-11,  inclusive,  we:<>  collected  by  the  Assistant  Mine  In- 
spector, James  Epperson.  Samples  12-19,  inclusive,  were  collected  by 
the  Mine  Inspector  for  the  St,,:*,  Robert  Fisher.  The  samples  were 
taken  in  the  mines  by  these  £  milkmen,  ami  not  by  the  owners  of  the 
mines.  Sample  No.  20  was  an  i  ifice  sample  sent  by  the  Superintendent 
of  the  company,  as  the  mine  we  ■>.  not  in  operation  at  the  time. 

Samples  21-27,  inclusive,  are  ismples  of  Pittsburgh  and  West  Virginia 
coals,  furnished  through  the  ki  idness  of  LIr.  Henry  Immerhart,  of  the 
Marmet  Company,  Cincinnati,  Ohio.  These  samples  were  taken  from 
the  cars  in  Cincinnati,  and  wen  ..jalyzed  for  the  purpose  of  comparing 
their  composition  with  that  of  IiJiaua  coals. 

DEBCREPl'ION  OF    COALS. 

1.  Vanderburgh  County,  f ; unny  Side  Coal  &  Coke  Co. ,  Evansville. 
Shaft,  2S0  ft.  deep ;  vein,  i  ft.  6  in.;  roof,  black  slate ;  floor,  fire  clay, 
3  ft.  thick. 

2.  Warrick  County.  Deforest  Mine,  three  miles  west  of  Boonville, 
on  "Air  Line  "  K.  R.  Shaft,  6 3  ft.  deep ;  vein,  6  ft.;  roof,  black  slate ; 
floor,  fire  clay. 

7— Gaox. 
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3.  Knox  County.  Ed  ward  sport  Coal  Mine,  worked  by  Edwardsport 
Coal  and  Mining  Co.  Vein,  4  fit.  6  in.;  roof,  black  ilate,  36  or  40  ft. 
thick ;  floor,  fire  clay. 

4.  Knox  County.  Bicknell  Mine,  on- 1.  &  V.  R.  R.,  owned  by  the 
Bicknell  Coal  Co.     Shaft,  92  ft.  deep;  vein,  4  ft.  2  in.;  roof,  gray  slate. 

6.  Daviess  County.  Cabel  &  Kaufman  Mine,  three  miles  southwest 
of  Washington.  Shaft,  86  ft.  deep;  vein,  4  ft.;  roof,  soft  gray  slate; 
floor,  soft  white  fire  clay. 

7.  Sullivan  County.  Star  City  Mine,  two  and  a  half  miles  east  of 
Shelburn.  Shaft,  100  ft.  deep;  vein,  5  ft.;  roof,  black  slate;  floor, 
"Black  Jack"  or  "bone  coal,"  underlaid  with  hard  fire  clay,  merging 
into  sandstone. 

8.  Sullivan  County.  Alum  Cave  Mine.  Shaft, 45  ft.;  vein,  5  ft.  6  in.; 
roof,  black  shale ;  floor,  same  as  last. 

'  9.  Greene  County.  Buckeye  or  Fluhart  Mine,  owned  by  the  Linton 
Coal  and  Mining  Co.,  one  and  a  half  miles  southwest  of  Linton,  on  the  L 
4V.E.R,     Shaft,  92  ft;  vein,  5  ft;  roof,  gray  slate. 

10.  Greene  County,  Summit  Mine,  owned  by  the  Dugger  &  Neil 
Coal  Co.  Two  miles  west  of  Linton  on  the  L  A  V.  E.  B.  Shaft,  100 
ft.;  vein,  5  ft.  2  in.;  roof,  gray  shale. 

11.  Greene  County.  Island  City  Mine  No.  1,  owned  by  the  Island 
City  Coal  Co.  One  and  one-half  miles  south  of  Linton.  Shaft,  66J  ft.; 
vein,  5  ft.;  roof,  gray  shale. 

12.  Vigo  County.  Bay  Mine,  owned  by  the  Vigo  County  Coal  Co., 
at  Seeleyville.  Vein,  7  ft.  thick,  carrying  two  thin  slate  bands,  dividing 
it  into  three  nearly  equal  parts.  Slate  easily  separated,  and  other  im- 
purities readily  removed. 

13.  Clay  County.  Gart,  No.  5  Shaft,  Cardonia,  owned  by  the  Brazil 
Block  Coa)  Co.  Vein,  3  ft.  6  in.;  roof,  gray  bituminous  shale;  floor, 
6-12  in.  of  fire  clay,  underlaid  by  dark  shale. 

14.  Clay  County.  Brazil  Block,  No.  1  Shaft,  owned  by  tbe  Brazil 
Block  Coal  Co.  Vein,. 3  ft.  10  in.;  roof,  white  shale,  cut  by  irregular 
' '  slips  "  or  clay  veins ;  floor,  fire  clay ,  3-5  ft.  thick. 

15.  Clay  County.  Eureka  Mine  No.  1,  owned  by  the  Eureka  Block 
Coal  Co.  Vein,  3  ft.  to  4  ft.  6  in.;  roof,  gray  bituminous  shale;  floor, 
6-12  in.  of  fire  clay,  underlaid  by  a  dark  shale. 

16.  Clay  County.  Crawford  Mine  No.  3,  owned  by  the  Crawford 
Coal  Co.,  of  Brazil,  Ind.     Roof  and  floor,  as  last 

17.  Clay  County.  Columbia  No.  2  Mine,  block  coal,  owned  by 
Teller,  McCleland  &  Co. 

18.  Owen  County.  Lancaster  No.  4  Mine.  Vein,  3  ft  6  in.  to  4  ft. 
10  in.;  roof,  soft  shale  ;  floor,  fire  clay,  2  in.  to  3  ft.  thick.  Fair  repre- 
sentative of  the  coal  mined  in  tbe  vicinity  of  Clay  City,  Clay  County. 
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19.  Parke  Count;.  Mcintosh  No.  1  Mine,  near  Diamond,  owned  bj 
I.  Mcintosh  &  Co.,  Brazil,  Ind.     Block  coal. 

20.  Parke  Count;.  Cox  No.  3  Mine,  bituminous,  owned  by  the 
Brazil  Block  Coal  Co.,  Brazil,  Ind.  Office  sample  selected  by  the  Super- 
intendent  Vein,  6  ft.;  roof,  dark  shale,  overlaid  by  sandstone;  floor, 
thin  fire  clay  and  shale  or  slate. 

21.  Pittsburgh  Coal.     Beck's  Bun,  first  pool  coal,  Hays  Coal  Co. 

22.  Pittsburgh  Coal.     Anchor,  fourth  pool  coal,  Beaumont  Coal  Co. 

23.  Pittsburgh  Coal.     Caledonia,  fourth  pool  coal,  T.  J.  Wood. 

24.  Pittsburgh  Coal.     Stony  Hill,  fourth  pool  coal,  John  D.  Nixon. 

25.  Pittsburgh  Coal.  Little  Redstone,  fourth  pool  coal.  Little  Red- 
stone Coal  Co. 

26.  West  Virginia  Coal.  Raymond  coal,  The  Marmet  Smith  Coal  and 
Mining  Co.,  Raymond  City,  W.  Va. 

27.  West  Virginia  Coal.     Belmont  coal,  Belmont  Coal  Co. 


METHODS  OF  ANALYSIS. 

Moisture. — One  gram  of  the  coal  was  dried  in  a  porcelain  crucible  in  a 
toluene  bath  (at  about  105°  C.)  for  one  hour.  Experiments  made  in 
this  laboratory  by  Mr.  W.  E.  Burk  have  shown  that  the  lose  of  volatile  com- 
bustible matter  when  a  coal  is  heated  at  100°  in  a  current  of  dry  air  for 
one  hour  is  so  small  as  to  be  insignificant.  (See  Report  of  the  Indiana 
Academy  of  Science  for  1896.) 

Ath.  —The  coal  in  which  the  moisture  was  determined  was  heated  over 
a  Bunsen  burner,  at  first  with  a  very  low  flame,  till  the  carbon  was  com- 
pletely burned. 

Fixed  Carbon. — One  gram  of  fresh  coal  was  placed  in  a  platinum  cru- 
cible 34  mm.  in  diameter  and  35  mm.  high,  and  heated  for  seven  minutes 
over  the  full  flame  of  a  Bunsen  burner.  The  crucible  was  placed  on  a 
platinum  triangle  with  its  bottom  7  cm.  above  the  top  of  the  burner,  and 
the  flame,  when  burning  free,  was  25  cm.  high.  This  careful  description 
of  method  is  given,  because  the  methods  used  by  different  chemists  are 
not  the  same,  and  the  results  depend,  to  a  considerable  extent,  on  the 
method  used. 

The  fixed  carbon  is  calculated  by  subtracting  from  the  coke  left  by  the 
treatment  described,  the  ash,  as  found  above.  Since  the  iron  remains 
chiefly  as  the  sulphide  in  the  coke  and  as  ferric  oxide  in  the  ash,  this 
method  of  calculation  is  not  strictly  accurate,  but  so  long  as  methods  of 
determining  fixed  carbon  vary  as  they  do,  it  would  be  a  useless  refine- 
ment to  employ  a  more  correct  method  of  calculation. 

Volatile  Combustible  Matter. — The  loss  of  weight  in  determining  fixed 
carbon,  leas  the  moisture,  gives  the  volatile  combustible  matter.     This 
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volatile  combustible  matter  may  be  assumed  to  contain  about  one-half 
of  the  sulphur.  As  the  volatile  combustible  matter  is  determined  by 
difference,  the  sum  of  the  four  substances,  mentioned  above,  must  always 
equal  one  hundred  per  cent.  The  sulphur  is  partly  included  in  the  vol- 
atile combustible  matter,  partly  replaced  by  oxygen  in  the  ash,  and 
partly,  though  usually  to  only  a  very  small  extent,  remains  in  the  ash 
in  the  form  of  sulphates. 

Sulphur. — This  was  determined  by  Eechka's  method.  One  gram  of 
the  coal  was  mixed  with  one  and  a  half  grams  of  a  mixture  of  one  part 
of  sodium  carbonate  with  two  parts  of  magnesium  oxide,  a  small  amount 
of  the  mixture  being  placed  on  top.  The  whole  was  heated  in  a  plati- 
num crucible  over  an  alcohol  lamp  till  the  carbon  was  completely  burned. 
After  cooling,  one  gram  of  ammonium  nitrate  was  mixed  in  and  the 
mixture  heated  again  for  ten  minutes.  The  residue  was  then  treated 
with  successive  portions  of  hot  water  and  thoroughly  washed.  The 
filtrate  was  acidified  with  10"  of  dilute  hydrochloric  acid  (1:4  by  vol- 
ume), heated  to  boiling  and  10°°  of  a  ten  per  cent,  solution  of  barium 
chloride  added  very  slowly.  After  digesting,  hot,  till  the  solution  set- 
tled clear,  quickly,  after  stirring,  the  barium  sulphate  wbs  filtered  off, 
ignited  and  weighed.  A  correction  was  applied  for  the  amount  of  sul- 
phur found  in  the  reagents. 

Heating  Effect. — The  best  method  of  determining  the  heating  effect  of 
coals  is  to  burn  them  in  an  autoclave  in  an  atmosphere  of  compressed 
oxygen.  The  time  and  money  at  our  disposal  did  not,  however,  permit 
the  use  of  that  method.  In  order  to  secure  some  basis  for  an  approxi- 
mate comparison  of  the  heating  effect  of  the  coals,  use  was  made  of  what 
is  known  as  Berthier's  test.  This  was  carried  out  as  follows :  One  gram 
of  the  coal  was  intimately  mixed  with  forty  grams  of  litharge  and  the 
mixture  was  put  in  a  Battersea  C  crucible,  seven  and  a  half  centimeters 
deep  and  four  and  a  half  centimeters  in  internal  diameter.  The  covered 
crucible  was  then  placed  in  a  hot  gas  furnace  and  heated  for  fifteen  min- 
utes. The  crucible  was  then  taken  out,  tapped  to  collect  the  lead,  cooled, 
broken,  and  the  lead  button  cleaned  and  weighed. 

The  determination  is  based  on  the  supposition  that  the  lead  is  propor- 
tional to  the  amount  of  oxygen  required  for  the  complete  combustion  of 
the  fuel,  and  that  the  latter  is  proportional  to  the  heating  effect  of  the 
fuel.  Neither  assumption  is  strictly  true.  In  accordance  with  these  as- 
sumptions, one  gram  of  lead  should  correspond  to  about  234  calories  of 
heat  During  the  spring  of  1895  Mr.  J.  R.  McTaggart  and  Mr.  H. 
W.  Craver  undertook,  at  my  suggestion,  in  the  laboratory  of  the  Rose 
Polytechnic  Institute,  a  comparison  of  Berthier's  test  with  the  results  of 
the  calculation  of  heating  effect  from  analyses  and  with  the  results  ob- 
tained by  burning  the  same  coals  in  Hempel'e  Calorimeter.     The  results 
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and  a  discussion  of  the  methods  used  are  published  in  the  Journal  of  the 
American  Chemical  Society,  volume  17,  page  843.  The  following  table 
is  reprinted  from  that  Journal : 
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It  will  be  seen  from  this  table  that  in  order  that  the  results  of  Ber- 
thier's  test  should  agree  with  the  results  of  the  calorimeter,  which  were 
undoubtedly  very  nearly  correct,  it  waB  necessary  to  use  an  empirical 
factor  of  268.3  calories  per  gram  of  lead.  It  was  hoped,  when  the  pres- 
ent work  was  begun,  that  the  same  factor  could  be  used.  On  examin- 
ing the  results  obtained,  however,  it  was  found  that  for  the  Brazil  block 
and  Lancaster  coals  values  calculated  with  this  factor  were  about  ten  per 
cent,  too  low.  Assuming  that  the  total  combustible  matter  in  these 
coals  is  of  the  same  composition  as  that  in  the  same  coals  examined  by 
Messrs.  McTaggart  aud  Graver  a  factor  of  300  calories  per  gram  of  lead 
must  be  used.  The  difference  is  due  partly  to  the  fact  that  the  litharge 
used  in  the  present  series  contained  a  little  red  lead  and  partly,  proba- 
bly, to  slight  differences  in  the  manipulation  and  in  the  temperature  of 
the  furnace.  Of  course,  under  these  circumstances,  the  results  can  not 
be  considered  as  very  reliable.  The  table  is  given  with  a  good  deal  of 
hesitation  and  only  as  giving  approximately  the  heating  effects  of  the 
coals.  Differences  of  less  than  two  or  three  per  cent,  in  the  heating 
value  should  not  be  taken  as  proving  that  one  coal  is  better  than  an- 
other. 
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The  same  test  was  applied  to  the  Pittsburgh  coals,  but  the  results  dif- 
ered  so  much  from  the  results  obtained  by  Professor  N.  W.  Lord,  of  Ohio 
University,  by  burning  similar  coals  in  a  calorimeter  that  it  was  clear 
that  the  results  obtained  by  the  litharge  test  for  these  coals  are  worth- 
lass  unless  a  different  factor  is  used. 

The  total  combustible  matter  in  die  coals  may  also  be  used  to  calculate 
the  heating  effect.  If,  in  the  table  given  above,  one-half  of  the  sulphur 
is  subtracted  from  the  total  combustible  matter  and  the  heating  effect  as 
determined  by  the  calorimeter  is  divided  by  the  remainder,  we  obtain 
the  following  values  as  the  heating  effect  in  calories  of  one  per  cent,  of 
combustible  matter : 

New  Pittsburgh  A 81.12  calories. 

New  Pittsburgh  B 80.50  calories. 

Lancaster 79.43  calories. 

Braail  . . . . : 81.41  calories. 

Sbelbura 80.68  calories. 

Shop 81.28  calories. 

Average 80.73  calories. 

A  similar  calculation  from  the  analyses  and  calori  metric  determina- 
tions of  the  heating  effect  of  fifteen  Pittsburgh  coals,  as  given  by  Pro- 
fessor N.  W.  Lord,  of  the  University  of  Ohio,  gives,  on  the  average, 
80.78  calories. 

We  may,  therefore,  nse  the  following  rule  for  the  calculation  of  the 
heating  effect :  Subtract  from  the  per  cent,  of  total  combustible  matter  one-half 
of  the  per  cent,  of  sulphur  and  multiply  the  remainder  by  80.7. 

It  is  believed  that  for  Indiana  and  Pittsburgh  coals  of  the  class  exam- 
ined, the  results  of  such  a  calculation  will  very  rarely  differ  by  more  than 
two  per  cent,  from  the  heating  effect  as  determined  by  careful  teste  with 
a  calorimeter,  and  that  in  most  cases  the  agreement  will  be  closer  than 
that.  This  close  agreement  may  be  due,  in  part,  to  the  fact,  as  shown  by 
the  analysis,  that  the  oxygen  in  other  forms  than  moisture  varies  only 
between  very  narrow  limits  and  is  very  nearly  the  same  for  both  the  In- 
diana and  Pittsburgh  coals.  The  amount  is  in  most  cases  seven  to  eight 
per  cent.  Without  a  similar  comparison  with  a  calorimeter  it  would  not 
be  safe  to  apply  the  formula  given  to  the  calculation  of  the  heating  effect 
of  coals  containing  a  different  amount  of  oxygen. 

All  of  the  calculations  and  results  given  in  this  paper  are  based  on  the 
supposition  that  the  coal  is  burned  to  vapor  of  water  at  212°  F.  If,  as 
is  often  done,  the  results  were  calculated  on  the  supposition  that  the  coal 
is  burned  to  liquid  water  at  ordinary  temperatures,  they  would  be  from 
275  to  300  calories  per  gram  higher.  As  in  actual  use  the  products  of 
combustion  always  escape  as  carbon  dioxide  and  vapor  of  water,  the  lower 
values  correspond  to  the  conditions  of  use. 
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Evaporative  Effect.— To  convert  one  kilogram  of  water  into  one  kilo- 
gram of  steam,  from  and  at  212°  F.,  requires  636  calories  of  heat  If 
the  heating  effect  is  divided  by  536,  therefore,  we  obtain  the  evaporative 
effect  in  kilograms  of  water  per  kilogram  of  coal  or  in  pounds  of  water 
per  pound  of  coal. 

INTERPBETATION  OF  RESULTS  AND  COMPARISON  OF  CO* LB. 

Moisture. — The  moisture  present  in  coal  lessens  its  value  partly  by  les- 
sening the  amount  of  fuel  contained  and  partly  because  heat  is  required 
to  convert  the  water  into  steam  when  using  the  fuel.  For  the  latter  rea- 
son a  difference  of  ten  per  cent,  in  the  amount  of  moisture  will  cause  a 
difference  of  about  eleven  per  cent  in  the  value  of  coals  for  heating  pur- 
poses. 

One  of  the  most  notable  differences  between  the  Indiana  and  Pitts- 
burgh coals  ie  the  larger  amount  of  moisture  in  the  former.  In  the  In- 
diana coals  the  moisture  varies  from  six  to  fourteen  per  cent.,  while 
in  the  Pittsburgh  coals  it  is  two  per  cent,  or  less.  That  the  difference  is 
characteristic  and  sot  merely  due  to  some  accident  about  these  samples 
ie  fully  established  by  many  analyses  made  by  others. 

Volatile  CombugtiHe  Matter  and  Fixed  Carbon. — The  value  of  a  coal  is, 
in  most  cases,  increased  by  ao  increase  of  the  fixed  carbon  as  compared 
with  the  volatile  combustible  matter.  An  increase  in  the  volatile  matter 
causes  the  coal  to  burn  with  a  smoky  flame  and  renders  it  more  difficult 
to  secure  complete  combustion.  If  completely  burned,  however,  this 
volatile  matter  gives  approximately  the  same  amount  of  heat  as  the  same 
weight  of  fixed  carbon.  For  boilers  and  furnaces,  where  proper  appli- 
ances can  be  used  to  secure  complete  combustion,  a  relatively  large 
amount  of  volatile  matter  is,  therefore,  not  to  be  considered  objection- 
able. For  the  manufacture  of  coke  and  for  domestic  use,  however,  a 
high  per  cent,  of  fixed  carbon  is  desirable. 

The  amount  of  fixed  carbon  in  proportion  to  volatile  combustible  mat- 
ter is  considerably  greater  in  the  Pittsburgh  coals  than  in  most  of  the  In- 
diana coals. 

Of  the  Indiana  coals  the  block  coals  show  a  larger  proportion  of  fixed 
carbon  than  the  coals  commonly  called  in  this  State  "  bituminous  "  coals. 
It  should  be  remembered,  however,  that  in  the  proper  meaning  of  the 
term  all  coals  mined  in  this  State  are  bituminous. 

Ash. — This  lessens  the  value  of  a  coal  by  decreasing  the  amount  of 
fuel  contained  and  because  of  the  labor  required  to  handle  it  after  the 
coal  is  burned.  The  ash  of  the  Indiana  coals  compares  favorably  with 
that  of  the  Pittsburgh  coals. 

Sulphur. — The  sulphur  of  the  coals  is  mostly  in  the  form  of  iron  pyrites. 
While  this  iron  pyrites  gives  some  heat  when  burned,  the  sulphur  is 
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always  considered  objectionable  in  a  cnnl.  A  high  per  cent,  of  sulphur 
renders  a  coal  unfit  for  the  use  of  the  blacksmith  or  for  the  manufacture 
of  iron.  It  also  causes  a  coal  to  alack  and  disintegrate  when  exposed  to 
the  weather,  and  the  heat  generated  by  its  oxidation  in  moistened  coal 
may  cause  the  coal  to  take  fire  spontaneously.  The  sulphide  of  iron 
formed  from  the  iron  pyrites  may  form  troublesome  clinkers  in  a  furnace 
and  may  sometimes  attack  and  destroy  the  grate  bars. 

While  the  amount  of  sulphur  in  a  fb.v  of  the  coals  is  undesirably  high, 
most  of  the  coals  analyzed  compare  ievorably  with  those  from  other 
localities. 

Theoretical  Sealing  and  Evaporative  Effect. — The  commercial  value  of  a 
coal  depends  primarily  on  its  heating  elect,  while,  if  complete  combus- 
tion is  secured,  practical  b^'^r  tests  aid  furnace  tests  will  give  very 
nearly  the  same  relative  value  fer  coal)  as  those  determined  by  calori- 
metric  experiments,  it  often  happens  that  the  conditions  of  use  are  im- 
perfect and  that  practical  results  will  vary  considerably  from  the  theo- 
retical values.  In  any  case  the  heat  oblrined  in  practice  can  never  equal 
the  theoretical  values.  In  use  for  boil>-  's,  for  instance,  it  must  be  con- 
sidered as  very  successful  practice  if  s'zty  or  seventy  per  cent,  of  the 
theoretical  evaporative  effect  iB  secured.  It  is  safe  to  say  that  in  the  vast 
majority  of  cases  the  efficiency  oe  boiler:  is  below  fifty  per  cent.  Better 
results  may  be  obtained,  partly  by  the  introduction  of  proper  stoking  de- 
vices or  other  appliances  to  secure  complete  combustion  of  all  parts  of 
the  coal,  partly  by  selection  of  a  coal  with  regard  to  the  character  of  the 
individual  furnace. 
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SOME  NOTES   ON  THE  BLACK  SLATE  OR  GENESEE 
SHALE,  OF  NEW  ALBANY,  IND. 

BY  HANS    DUDEN. 

The  great  uncertainty  existing  among  scientists  about  the  age  of  the 
New  Albany  black  slate  has  induced  me  to  study  with  interest  this  for- 
mation. The  few  facts  I  observed  during  the  years  1894  and,  1895  more 
than  paid  me  for  the  time  and  labor  spent,  and  I  hope  that  the  following 
will  help  to  give  a  better  understanding  of  this  Devonian  formation. 

The  black  slate  is  well  exposed  in  all  water  courses  near  New  Albany 
and  can  be  best  studied  along  the  Ohio  River,  beginning  at  the  mouth  of 
Silver  Creek  and  continuing  five  miles  below  town ;  also  along  the  Silver 
Creek  bed,  from  a  mile  above  Blackiston's  mill  down  to  its  mouth,  and 
in  a  good  many  places  along  Falling-run  Creek.  The  deep  bed,  cut  by 
the  waters  of  Silver  Creek  into  the  slate,  offers,  perhaps,  the  best  exposure, 
and  reaches  in  many  places  to  a  depth  of  eighty  feet.  Tho  total  depth 
of  the  slate,  according  to  Dr.  Clapp's  borings,  is  104  feet  at  the  foot  of 
the  knobs*  I  also  refer  to  Mr.  Cubberly's  paperf  in  which  he  gives  the 
thickness  of  the  slates  at  Salem  at  103  feet  as  revealed  by  the  drill. 

The  slate  has  a  black  to  bluish  gray  color  when  freshly  broken,  but 
changes,  after  being  exposed  to  the  air,  to  light  gray  or  drab.  It  becomes 
brittle  and  splits  into  thin  laminte  and  at  the  same  time  a  whitish  or  yel- 
lowish salt  weathers  out,  sometimes  several  feet  in  thickness,  and  forms 
the  so-called  "  copperas  banks." 

The  year  1895,  with  extremely  low  water  during  tbe  summer  months, 
was  very  suitable  for  my  investigation.  When  coming  from  Jefferson- 
ville,  along  the  dry  Ohio  bed,  the  Corniferous  limestone  formation  stops 
very  suddenly  about  200  feet  above  the  mouth  of  Silver  Creek  and  the 
black  slate  begins  without  any  intermediate  change.  The  careful  ob- 
server will  at  once  notice  two  different  systems  of  cuts  perpendicular  to 
the  layers  of  the  stratum.  One  set  of  joints  runs  nearly  from  north  to 
south  and  is  more  prominent  with  openings  of  two  to  three  inches  at  the 
surface.  The  other  system  of  joints  is  less  marked  and  the  slits  run 
from  west  northwest  to  east  southeast.  The  origin  of  the  regular  jointed 
structure  is  still  doubtful ;  some  believe  it  to  be  caused  by  shrinkage  dur- 
ing the  drying  process,  others,  by  the  uplifting  of  the  strata,  and  Prof. 
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King  thinks  it  to  be  a  physical  phenomenon  and  terms  it  a  crystalline 
polarity  depending  on  the  secular  variation  of  the  magnetic  meridian. 

At  many  exposures  of  the  black  slate  the  jointed  structure  causes  it  to 
break  in  the  above  mentioned  joints  and  the  waters  have  worn  the  slate 
so  that  from  a  distance  it  resembles  fortifications. 

The  lamination  of  the  slate  is  caused  by  pressure.  Tyndall  long  ago 
demonstrated  that  homogeneous,  fine  grained  bodies  under  high  pressure 
become  of  a  slaty  cleavage.  The  finer  the  grains,  tbe  thinner  the 
lamiDfe,  even  material  like  paraffine,  wax  and  so  on,  represent  a  scaly 
structure  when  taken  from  a  hydraulic  press. 

Pyritic  iron  is  evenly  distributed  throughout  the  whole  formation  as 
roundish  concretions,  as  well  as  in  particles  in  the  form  of  dust,  visible 
only  with  a  microscope.  Cubical,  as  well  as  needle-shaped  crystals,  are 
found,  while  some  of  the  concretions  have  a  radiated  structure. 

CHEMICAL  COMPOSITION.  . 

To  give  a  full  explanation  of  the  "  black  slate  "  we  have  to  consider 
also  the  chemical  composition  of  the  formation.  Plainly  spoken,  it  is 
sand  in  the  form  of  very  fine  grains,  cemented  together  by  ferric  sulphide, 
and  this  mixture  is  evenly  saturated  with  the  residues  of  plants  (and  per- 
haps animals)  in  the  form  of  carbon  and  bitumen. 

The  following  are  the  results  of  analyses  of  the  slate  taken  from  differ- 
ent localities  near  New  Albany : 

Water  expelled  at  100°  C 0.60 

Volatile  organic  matters  14.16 

Filed  carbon   9.30 

Silica 60.53 

"Pyritic  iron  and  alumina 26.30 

Calcium  oxide 0.09 

.     Magnesium  oxide 0.12 

100.00 

Water  expelled  at  100°  C,  during  four  bourn 0.50 

Volatile  organic  matters 14.301  jg  m 

Fixed  organic  matters 8.30  I 

Silicates  insoluble  in  HCI ". 66.43 

Ferric  oxide 8.32 

Calcium  oxide 0.09 

Magnesium  oxide 0.12 

Sulphur 2.08 

100.00 

•The  amount  of  pjrite  md  alumina  chancel  eonilderably  is  different  lamn.  This  piece 
had  10.367  per  neat,  iron  pyrite  and  HSU  par  sent,  alumina. 


o,GoosIe 


110  BSPORT  OF  8TATB  OSOLOQIST. 

The  sand  in  such  a  fine  condition  is  certainly  a  marina  deposit  The 
sea  waters  always  contain  a  small  amount  of  sulphate  of  lime  and  mag- 
nesia, which  reacts  on  the  iron  oxide  of  the  sea  bottom.  The  resulting 
ferrous  sulphate  was  reduced  to  ferric  sulphide  (pyrite)  by  the  decaying 
organic  matters,  and  we  therefore  find  it  very  often  replacing  fossils. 
The  carbon  of  the  slate  is  so  thoroughly  intermingled  with  the  sand  that 
we  can  not  explain  it  otherwise  than  by  the  theory  that  the  organisms  of 
this  sea  were  deposited  with  the  mud.  Dittmar's  Report  on  the  Compo- 
sition of  Ocean  Waters  (1884),  from  seventy-seven  complete  analyses  of 
different  sea  waters,  gives  as  an  average  composition  6.410  per  cent  of 
sulphuric  acid  in  ocean  water  salts.  These  are  the  results  of  an  extensive 
investigation  made  on  H.  M.  S.  Challenger.  The  high  percentage  of 
sulphuric  acid  fully  explains  the  origin  of  the  enormous  quantities  of 
pyritic  iron  contained  in  this  slaty  Devonian  formation.  The  nodular  as 
well  as  the  fine  grained  pyrite  (iron  disulpbide)  had  their  origin  in  the 
above  explained  way,  and  it  is  my  opinion  that  soft-bodied  shell-less  inol- 
lnsks  were  totally  replaced  by  the  cubical  crystallized  or  radiated  iron 
dieulphide.  By  observing  a  piece  of  the  slate  under  a  microscope  with  good 
light,  one  is  astonished  to  find  the  piece  glittering  with  the  dust  of  this 
iron  ore.  When  we  expose  this  rock  to  the  oxidizing  influence  of  air  and 
rain,  the  water  and  oxygen  combine  with  the  pyritic  iron  according  to 
the  following  formula  : 

FeB,  +  8H,0  +  7  0=Fe801-i-7H10-|-H,804. 
Pyrite  +  8  water  -j-  7  oxygen  =  iron  sulphate  (copperas) +7  water-)-  sulphuric:  acid. 

The  water-soluble  iron  sulphate  is  leached  out  by  drainage  water,  and 
the  free  sulphuric  acid  reacts  on  the  sand  forming  with  silicate  of  alumina, 
aluminium  sulphate,  both  of  which  salts  occur  in  the  so-called  copperas 
banks  of  Silver  Creek  in  considerable  amounts.  The  free  sulphuric  acid 
has  also  a  tendency  to  oxidize  to  carbonaceous  matter  of  the  slate,  and 
the  result  is  a  light  gray  or  drab-colored  disintegrated  mud.  The  oxidiz- 
ing process  has  changed  the  bodies  to  their  original  forms,  namely,  sand 
and  iron  sulphate,  the  carbon  being  lost  by  oxidation. 

An  analysis  of  the  salt  weathered  out  on  Silver  Creek  gave  the  follow- 
ing result : 

Water  expelled  at  100*  C 8.80 

Water  expelled  by  ignition 46.06 

Iron  oxide    20.54 

Sulphuric  acid 24.70 

Hatter  insoluble  in  water,  admixed  slate 1.60 

100.00 
We  take  up  next  the  last  and  most  interesting  constituent,  the  carbon, 
which  has  already  been  mentioned  as  being  the  reducing  agent  which 
brings  about  the  change  of  the  sulphate  of  iron  into  the  disulpbide. 
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When  a  covered  crucible  filled  with  freshly  pulverized  slate  (passed 
through  a  sieve  of  eighty  meshes  to  the  inch)  is  subjected  to  a  Bunsen 
burner  a  great  part  of  the  carbon  goes  off  in  the  form  of  inflammable 
vapors.  On  taking  off  the  lid  an  asphalt  like  coating  covers  it  on  the  in- 
side. The  residue  which  represents  the  fixed  carbon  is  changed  in  color 
into  a  blue-black.  By  repeating  the  same  experiment  without  any  cover 
and  giving  the  crucible  a  somewhat  inclined  position,  stirring  from  time  to 
time  with  platinum  wire,  all  the  carbon  is  oxydized  and  the  light  colored 
silicate  remains. 

In  trying  to  extract  the  volatile  components  of  the  slate  by  solvents  I 
did  not  succeed.  Ether,  alcohol,  benzine,  benzole,  coal  oil,  chloroform, 
all  gave  the  same  negative  result. 

Dry,  destructive  distillation  produces  a  blackish  looking  oil,  an  am- 
moniacal  water  and  gas  of  high  illuminating  properties.  This  oil  con- 
tains chiefly  bodies  of  the  paraffine  series,  and  yields  by  redistillation  and 
refining  hard  paraffine  as  well  as  fluid  paraffine  oils  fit  for  many  industrial 

The  tendency  of  application  of  high  temperature  on  organic  sub- 
stances is  to  break  them  up  into  their  elements.  Dry,  destructive  dis- 
tillation produces  complex  compounds  by  rearrangements  of  the  atoms 
before  complete  dissociation  is  reached.  The  degree  of  temperature 
employed  is  of  importance,  each  elevation  resulting  in  new  compounds  not 
possible  at  a  lower  temperature.  It  is,  therefore,  possible  to  obtain  very 
different  results  by  applying  different  temperatures  during  the  distilling 
process.  When  the  elates  are  thrown  into  a  red-hot  iron  still  and  kept 
red  hot,  the  greater  part  of  the  products  of  distillation  will  consist  of 
gas.  By  applying  a  heat  of  perhaps  600°  F.  under  atmospheric  pressure 
a  considerable  amount  of  oil  is  obtained,  and  by  distilling  at  twenty-four 
inches  vacuum  at  400°  F.  all  the  hard  paraffine  goes  into  the  condenser 
unchanged  without  "cracking,"  as  it  is  termed. 

Hunt,  in  bis  chemical  and  geological  essays,  gives  an  analysis  of  black 
pyroschist  equivalent  to  the  Genesee  from  Boaanquet  on  Lake  Huron.  By 
ignition  in  a  closed  vessel  it  lost  12.4  per  cent.,  the  residue  being  black, 
and  not  calcareous. 

A  portion  in  fine  powder  was  digested  for  several  hours  with  heated 
benzole,  which  took  up  .8  per  cent,  of  brown  combustible  matter.  The 
residue  carefully  dried  at  200°  F.  and  subjected  to  dry,  destructive  dis- 
tillation resulted  in  11.3  per  cent,  and,  by  following  calcination,  11.6 
per  cent,  additional.  By  destructive  distillation,  4.2  per  cent,  of  oily 
hydrocarbon,  and  a  large  percentage  of  gas,  and  some  ammoniacal  water 
were  obtained. 
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IK    UTILIZING   THE   BLACK   BLATB. 

Referring  to  the  Geological  Report  of  Indiana  for  1873,  we  find  the 
statement  that  the  black  slate  has  been  tried  for  manufacturing  a  roofing 
material  by  Dr.  Samuel  Reid  &  Co.,  but  it  could  not  withstand  exposure 
to  the  weather.  I  also  have  seen  it  used  for  making  fences  on  farms  with 
the  same  un satisfactory  result.  Small  huts  built  from  it  exhibited  a  pile 
of  crumbled  pieces  after  a  few  years. 

The  reasons  are  already  explained.  Experiments  have  also  been  made 
in  utilizing  this  slate  as  fuel.  Fishermen  on  the  Ohio  River  banks  often 
nse  it  in  their  camping  fires  together  with  driftwood.  They  know  very 
well  that  freshly  broken  slates  burn  with  a  bright  flame  as  long  as  the 
bitumen  lasts.  Slates  exposed  for  some  time  to  the  atmosphere  lose  a 
great  percentage  of  the  bitumen.  Experiments  made  with  freshly  pul- 
verized slate  blown  with  a  blast  into  a  furnace  have  rendered  good  re- 
sults, but  at  the  low  prices  of  Indiana  coal  it  would  hardly  pay  to  crush 
and  pulverize  slates  for  fuel. 

Mr.  Very,  of  New  Albany,  told  me  that  fishermen  near  Blackiston's 
mill,  on  Silver  Creek,  set  the  slates  on  fire  several  years  ago  and  that  the 
fire  burned  for  several  weeks  and  could  not  be  extinguished  until  high 
water  overflowed  it. 

I  also  mention  the  fact  that  the  natural  gas  used  near  Brandenburg, 
Ky.,  is  all  derived  from  the  same  slates.  The  bore  hole  made  at  Salem 
gave,  at  the  depth  of  1,775  feet,  gas  and  petroleum  for  some  months. 
When  the  writer  visited  Salem  in  1894  it  furnished  gas  for  a  few  cook- 
ing stoves  only. 

One  can  not  expect  to  find  gas  or  petroleum  in  large  quantities  near 
New  Albany  in  this  stratum,  as  the  slates  are  exposed  and  the  inclina- 
tion is  so  considerable  that  it  would  escape,  there  being  no  impervious 
roofing  over  it.  When  going  along  the  roof  of  ths  slates,  which  at  the 
foot  of  the  knobs  consist  of  three  feet  of  hard,  non-porous  limestone,  one 
can  smell,  especially  on  a  still  day,  the  penetrating  odor  of  sulphurized 
carburetted  hydrogen.  The  volatile  components  of  the  bitumens  are 
escaping  into  the  air  and  cun  not  be  utilized. 


HEW   WAYS   OP   UTILIZING   THE  SLATE. 

During  the  fall  of  1894  I  made  experiments  in  utilizing  slate  by  dry, 
destructive  distillation.  It  was  my  aim  to  produia  directly  from  the 
slate  an  illuminating  gas,  but  after  long  experimenting  I  finally  came  to 
the  conclusion  that  it  would  be  much  better  to  distill  at  a  very  low  tem- 
perature to  get  all  the  oil  undecompjsed.  The  resulting  oil  can  be  put 
to  different  uses,  as  gas-making,  lubricating,  burning,  etc. 
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A  retort  made  from  four-inch  pipe,  six  inches  long,  capped  on  both 
sides,  was  connected  by  three-quarter-inch  pipe  with  a  washing  and  re- 
fining apparatus.  The  retort  filled  with  slate  was  subjected  to  red  heat 
and  the  resulting  gas  collected  in  a  tin  reservoir.  With  this  arrangement 
I  obtained  from — 

5     lbs.  of  Pittsburgh  coal 105  gallons  of  gas. 

8.5  lba.  of  black  slate 45  gallons  of  gas. 

8.5  lba.  of  black  slate,  Ohio  banks 50  gallons  of  gas. 

8.5  lba.  of  black  slate,  Palling  Bun  banks 65  gallons  of  gas. 

15     lbs.  of  freshly  broken  slate 105  gallons  of  gas. 

15  lbs.  of  the  sane  after  exposure  to  air  for  14  days.  .  .100  gallons  of  gas. 

The  gas  was  left  standing  for  several  days  in  the  reservoir  during  cold 
weather  without  undergoing  any  condensation.  It  burned  with  a  light 
flame  which  resembled  petroleum  gas  light. 

The  Gas  Light  and  Coke  Company  of  New  Albany  made  a  trial  last 
year  to  carbonize  the  slate,  which  is  exposed  a  few  hundred  feet  from  their 
gas  plant.  Superintendent  T.  W.  Dunbar,  in  a  letter,  says  M  follows:  "I 
carbonized  three  tone  of  the  New  Albany  black  slate  and  obtained  a  yield 
of  2.20  cubic  feet  per  pound  of  twenty-two  candle  power  gas.  Ordinary 
unenriched  coal  gas  is  about  eighteen  candle  power.  The  quality  of  gas, 
therefore,  is  better  and  the  yield  45  per  cent  of  that  obtained  from  Pitts- 
burgh coal.  Of  the  amount  of  oil  or  tar  obtained  I  know  nothing,  as  I 
did  not  make  any  measurements.  The  slate  does  not  materially  change 
its  color  or  form  by  being  carbonised.  The  residue  contains  much  sul- 
phur, and,  so  far  as  I  know,  is  useless  for  fuel.  I  made  no  scientific  test. 
With  the  arrangement  we  have  for  making  gas,  it  would  not  pay  us  to 
use  the  slate  even  though  we  could  obtain  it  for  nothing.  The  slate  was 
obtained  from  near  the  exposed  surface  of  a  creek  bottom,  and  I  am  sure 
that  if  a  sample  was  gotten  at  a  greater  depth  that  a  much  better  yield 
of  gas  would  be  obtained." 

These  are  the  results  with  a  new  raw  material,  "the.  Black  Slate," 
worked  in  a  gas  plant  having  the  apparatus  suitable  for  Pittsburgh  coal. 
As  I  have  already  mentioned,  I  discarded  this  process.  It  requires'too 
much  fuel  to  bring  all  the  bulk  of  slates  to  the  temperature  necessary  to 
convert  all  the  bitumen  into  gas. 

By  selecting  retorts  which  insure  a  quick  movement  of  vapors  into  the 
condenser,  it  is  possible  to  get  at  a  very  low  temperature  a  great  per- 
centage of  oil  without  much  fuel  expense.  Crude  oil  obtained  by  at- 
mospheric pressure  from  the  slate  exhibits  a  black  coloration,  has  a  very 
bad  smell  and  is  very  difficult  to  refine.  In  oil  obtained  with  stills  pro- 
vided with  a  vacuum  pump  the  vapors  are  removed  from  the  hot  still 
walla  as  quickly  as  formed.  At  the  same  time  the  temperature  necessary 
to  form  the  vapors  is  materially  lowered  (about  100°  C).  A  vacuum 
of  fifteen  inches  gave  very  good  results.  The  oil  is  nearly  colorless 
B— Gum. 
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and  without  much  smell.  By  leading  into  the  still  a  small  amount  of 
steam  and  the  vacuum  apparatus  left  as  in  the  last  case,  then  in  the 
watery  part  of  the  distillate  ammonia  was  increased  materially  and  can 
be  used  for  manufacturing  sulphate  of  ammonia. 

It  is  well  known  that  iu  a  still  of  large  dimensions  the  vapors  are 
more  easily  overheated  than  in  a  laboratory  still.  Nevertheless  the  re- 
sults of  the  experiments  will  be  also  true  in  working  on  a  manufacturing 
scale.  Taking  into  consideration  its  thickness  of  more  than  100  feet,  the 
State  of  Indiana  possesses  in  this  Devonian  slate  a  storehouse  of  power 
greater  than  the  coal  seams,  which  can  furnish  an  almost  inexhaustible 
supply  of  oils  for  illuminating,  heating  and  other  purposes,  provided  the 
proper  methods  of  utilization  are  devised.  It  is,  therefore,  of  the  great- 
est interest  to  learn  as  much  as  possible  of  the  methods  and  apparatus 
used  by  other  nations  for  working  with  profit  a  similar  raw  material. 

It  is  surprising  that  in  spite  of  the  low  prices  of  American  and  Rus- 
sian petroleum  it  was  possible  in  two  different  districts  of  Europe  to 
carry  on  the  manufacture  of  distilling  with  profit  bituminous  schists  on 
an  enormous  scale.  I  mean  the  Scottish  mineral  oil  industry  with  a 
yearly  output  of  60,500,000  gallons  crude  oil  in  seventy  factories,*  and 
the  Actiengesellschaft  A.  Riebecksche  Montanwerke,  centering  in  the 
province  of  Saxony,  with  a  yearly  production  of  17,348,660  gallons  of 
crude  oil.  To-day  the  Scottish  industry  has  adopted  the  Young  and 
Beilby's  retorts,  and  also  the  Henderson  retort.  At  the  close  of  the  year 
1890  there  were  1,520  Henderson  retorts  and  3,528  Young  and  Beilby's 
stills  in  active  operation,  while  64,560,000  gallons  of  crude  oil  and 
25,000  tons  of  sulphate  of  ammonia  were  produced.  The  crude  oil 
yielded,  after  refining,  the  following  products: 

Naphtha 2,030,128  gallons. 

Burning  oil    19,086,660  gallons. 

Gas  oil— ep.  gr.  .840— .860 973,768  gallons. 

Medium  oil— sp.  gr.  .866 2,729,928  gallons. 

Heavy  lub.  oil— up.  gr.  .875— .96 6,440,632  gallons. 

.   Soft  scale  paraffine 3,606  tons. 

Hard  ecale  paraffine 17,482  tons. 

Young  and  Beilby's  latest  patented  retort  insures  a  greater  gain  of 
ammonia,  and  is,  therefore,  superior.  After  complete  distillation  of  the 
volatile  matters  the  shale  is  submitted  to  the  action  of  steam  under 
high  pressure.  The  oxygen  of  the  steam  combines  with  the  fixed  car- 
bon. The  nascent  hydrogen  combines  with  the  remaining  nitrogen, 
forming  ammonia.  The  good  results  obtained  from  this  device  have 
aided,  to  a  great  extent,  to  better  the  profit  of  distilling  the  schists. 
Mr.  Fletcher's  twenty-third  Report  on  the  Alkali  Acts  (26)  states  that  in 
Ireland  18,080  tons  of  sulphate  of  ammonia  were  produced  during  the 
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year  1686  from  the  shale  works  alone.  The  superiority  as  a  fertilizer  of 
sulphate  of  ammonia  when  free  from  thiocyanate  U  well  known  to  the 
agriculturists. 

The  refining  of  crude  oil  consists  in  repeated  distillations  and  treat- 
ment with  sulphuric  acid  and  caustic  soda.  Before  bringing  the  crude 
oil  into  the  retort  it  is  treated  with  a  small  percentage  of  concentrated  sul- 
phuric acid  (66°  Beaume)  at  60°  C.  for  some  time.  Air  is  blown  into 
the  mixing  tanks.  Sulphurous  acid  is  evolved  and  resinous  bodies  are 
partly  dissolved  and  partly  precipitated  as  tarry  matters ;  a  continuous 
washing  with  water  follows  ;  finally  the  last  traces  of  sulphuric  acid  are 
removed  by  baryta  water.  The  crude  oil  is  now  ready  for  distillation. 
This  is  separated  into  fluid  crude  oil  and  the  paraffine  mass  by  subjecting 
the  whole  to  a  low  temperature.  Hard  paraffine  is  pressed  off  in  hydraulic 
presses,  refined  by  bleaching  with  bone-char,  and  filtering  through  a  filter 
press.     The  residue  in  the  still  is  worked  down  to  coke. 

The  Scots  proceed  in  a  somewhat  different  way.  A  first  distillation 
separates  the  naphtha  only.  The  rest  of  the  distillate  forms  the  "  once- 
run  oil."  After  the  sulphuric  acid  treatment  and  precipitation  of  tarry 
matters,  consisting  of  pyridin  and  pyroll  bases,  the  oil  is  allowed  to  settle 
over  night  and  the  clarified  portion  is  run  into  the  soda  washer  and 
treated  with  caustic  soda  of  1.3  sp.  gr.  Cryselic  and  phenilic  bodies 
are  absorbed  by  the  lye.  The  oil  is  now  ready  for  the  still,  and  is  sepa- 
rated by  fractional  distillation  into  light  and  heavy  oil.  The  sulphuric 
acid  used  for  refining  is  generally  utilized  by  boiling  it  with  water  and 
separating  the  precipitated  tar.  The  resultant  weak  acid  solution  is  suf- 
ficient to  convert  all  ammoniacal  compounds  into  the  sulphate  of  am- 
monia. The  soda  tar  is  treated  with  carbonic  acid,  and  the  soda  com- 
bines with  it,  forming  carbonate  of  sodium,  and  the  liberated  creosote  oil 
is  obtained,  which  is  well  known  for  preserving  timber.  Of  course  the 
process  is  subject  to  changes,  depending  on  the  nature  of  the  oils  and 
their  market  price. 

The  Saxon  Thuringia  mineral  oil  industry  is  using  the  retorts  in- 
vented by  Rolle,  1658,  with  improvements  made  by  Schliephake,  Grot- 
owsky  and  others.  Their  aim  has  been  to  produce  an  illuminating  oil 
(Solar  oil),  but  when  American  petroleum  entered  the  European  market 
a  high  percentage  of  hard  paraffine  became  the  desideratum.  The 
"cracking"  in  the  still  was  overcome  by  the  use  of  "Korting's  Dampf- 
strablgeblase,"  an  ingenious  steam  injector  which  furnished  steam  and  at 
the  same  time  created  the  partial  vacuum. 

The  Scottish  mineral  oil  trade  has  in  the  past  had  its  hard  times,  but 
has  so  far  always  succeeded  in  finding  new  channels  of  utilization  for  its 
products.  Doring  the  year  1890  the  Scots  put  on  the  German  market 
their  overstock  of  crude  oil.  Wagner's  Jahresberichte  iiber  die  Leis- 
tungen  der  Chemischen  Industrie,  1690,  gives,  on  pages  63-89,  a  very 
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interesting  resume1  by  Oberkontz.  On  September  17, 1896,  another  very 
valuable  addition  to  the  uses  to  which  the  oil  can  be  put  was  demon- 
strated to  the  Incorporated  Institution  of  Gas  Engineers*.*  The  patented 
oil  gas  plant  constructed  by  Mr.  William  Foulis  at  the  Dawsholm  gas 
works  has  already  been  found  so  satisfactory  that  a  second  apparatus  is  to 
be  erected.  The  plant  consists  of  three  vessels — a  generator  for  making 
producer's  gas  from  coke,  a  retort  for  vaporizing  the  oil,  and  a  retort  for 
fixing  the  oil  vapors  in  the  form  of  gas.  As  spray,  the  oil  is  sent  into 
the  top  of  the  retort  against  a  plate  or  dispenser  in  such  a  way  that  it  is 
broken  up  into  a  fine  mist,  which  enables  most  of  it  to  be  gasified  with- 
out coming  into  contact  with  the  hot  still  walls  of  the  retort. 

The  largest  shale  distilling  works  of  the  Scottish  combination  is  the 
factory  of  Young,  of  Glasgow.  It  produced,  in  1885,  from  500,000  tons 
of  shale,  72,000  tons  of  crude  oil  and  4,000  tons  of  ammonium  sulphate. 
The  crude  oil  yielded  6,000  tons  of  paraffine,  30,000  tons  of  burning  oil, 
4,000  tons  of  naphtha  and  9,000  tons  of  lubricating  oil. 

fAt  Broxburn,  shales  have  been  worked  since  1861.  They  contain 
about  20  per  cent,  of  carbon,  3  per  cent,  of  hydrogen,  .7  per  cent,  of 
nitrogen  and  1.5  percent,  of  sulphur.  In  treating  the  shales  with  naph- 
tha no  other  oil  is  obtained.  The  following  are  the  products  of  dis- 
tillation : 

Crude  oil 12  per  cent. 

Gaa 7  per  cent. 

Ashes (17  per  cent. 

Ammonia  water 8  per  vent. 

Carbon  residue 9  per  cent. 

To  get  the  best  results  by  distilling,  the  temperature  ought  to  be  at  a 
dark  red  heat.  An  addition  of  lime  or  soda  during  the  distilling  process 
has  no  effect.  One  ton  of  shale  results,  on  an  average,  in  135  liters  of 
dark  green  crude  oil,  295  liters  of  ammonia  water  and  fifty-seven  cubic 
meters  of  gas,  the  latter  being  used  for  fuel  and  illuminating  purposes  at 
the  works. 

SOURCE   OF   BITUMEN. 

In  attempting  to  explain  the  remains  of  organisms  preserved  in  rocks, 
we  must  constantly  refer  to  animals  and  plants  of  the  present  age.  By 
carefully  comparing,  and  at  the  same  time  observing,  all  tbe  surround- 
ings of  the  place  where  fossils  are  found  we  are  able  to  make  conclusions 
which  will  give  us  a  picture  of  the  past  ages. 

Taking  it  for  granted  that  the  Genesee  slates  are  a  marine  deposit, 
then  we  can  certainly  expect  to  find  the  remains  of  organisms  of  the  De- 
vonian sea  preserved  in  the  mud.     It  is  remarkable  that  not  a  single  shell 
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ha*  been  found  around  New  Albany  in  the  elate  formation.  Let  us  now 
consider  the  possibilities  under  which  marine  plants  are,  perhaps,  pre- 
served. 

Seaweeds  are  thrown  on  the  sea  shore  by  flood  and  storm  and  exposed  to 
the  oxidizing  influence  of  air.  The  harder,  more  leathery  kinds,  as  fuci, 
laminarias,  etc.,  are  able  to  withstand  the  weather  for  some  time.  The 
seaweeds  are  bleached  by  the  exposure  to  light  and  begin  to  swell  up  by 
the  absorption  of  moisture.  By  diffusion  of  this  moisture  through  the 
membranes,  the  plants  change  slowly  into  a  jelly-like  substance;  "  the 
algin"  and  the  salts  are  soon  leached  out.  The  more  tender  kinds  are 
not  able  to  resist  any  length  of  time  and  become  disintegrated.  They 
are  completely  changed  into  a  sticky  fluid  which  is  absorbed  by  the  sand. 
Very  different  are  the  conditions  under  which  seaplants  may  be  preserved 
on  the  bottom  of  the  sea.  Plants  loosened  by  the  waves  of  a  storm  sink 
by  their  higher  specific  gravity  to  the  sea  bottom  and  into  the  deposited 
mud,  which  forms  a  complete  casing  for  the  buried  plant,  excluding  the 
decomposing  influence  of  air,  or  at  least  reducing  it  to  a  minimum. 
Under  such  conditions  it  is  very  likely  that  a  plant  is  preserved  by  car- 
bonization. The  products  of  the  slow  decomposition  have  saturated  the 
surrounding  mud  and  are  represented  by  the  bitumen  (solid,  fluid  and 
gaseous)  and  the  fixed  carbon. 

The  Fifteenth  Indiana  Report  on  Geology,  page  17,  gives  the  following 
statement :  "  Vegetable  remains  consisting  of  huge  tree  trunks  are 
found  imbedded  in  the  New  Albany  black  slate,  usually  near  the  upper 
surface  of  the  formation.  These  furnish,  to  my  mind,  a  suggestion  of 
the  source  whence  has  been  drawn  all  the  combustible  matter  dispersed 
throughout  the  slate." 

Mr.  Maurice  Thompson  thought  that  the  small  layer  of  three  to  four 
feet  of  driftwood  imbedded  in  the  blue  clay  on  top  of  the  New  Albany 
black  slate  was  sufficient  to  explain  the  source  of  an  amount  of  at  least 
23  per  cent,  of  carbonaceous  matters  in  a  formation  of  104  feet  thick- 
ness. Specimens  of  well  preserved  cones  of  conifers  and  nuts  of  walnut 
tree,  found  by  myself,  are  a  sure  proof  that  it  is  really  driftwood  of  a 
recent  age,  and  not  vegetation  of  the  old  Devonian  formation. 

I  am  also  well  aware  of  the  paper  written  by  T.  F.  James,  custodian 
of  the  Cincinnati  Society  of  Natural  History  on  the  "Fucoids  of  the 
Cincinnati  Group."  (Vol.  7,  1884-'85,  Journ.  Cincinnati  Soc.  Nat. 
History.)  He  comes  to  the  following  conclusion:  Reviewing  all  the 
supposed  algse,  there  is  not  a  single  one  which  seems  entitled  to  remain 
in  the  class.  They  are  referred  to  three  different  sources :  (1)  To  in- 
organic causes;  (2)  to  trails  and  burrows  of  marine  mollusks;  (3)  to 
hydrozoas. 

The  fossil  plants  which  I  describe  below  all  show  a  carbonaceous  film, 
and  No.  1  is  SO  completely  preserved  that  every  cellwall   can  still  be 
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scan.  They  all  have  been  found  in  a  very  small  district  along  the  Ohio 
Hirer,  beginning  near  Force's  handle  factory  and  extending  to  the  mouth 
of  Falling  Run.  The  banks  are  terrassic  and  accessible  only  at  very  low 
water. 

DESCRIPTION  OF  DISCOVEBED    PLANTS. 

Before  my  discovery  of  plants  in  the  New  Albany  black  slate  no  fos- 
sils bad  been  found  therein.  I  had  only  beard  of  some  micro-organisms, 
but  had  never  seen  specimens  of  them.  Writers  in  several  of  the  past 
Indiana  Geological  Reports  bad  expressed  the  wish  that  more  informa- 
tion was  available  concerning  the  fossils  of  the  black  slate* 

Prof.  David  White  of  the  United  States  Geological  Survey  has  aided 
me  much  by  giving  me  a  list  of  American  literature  on  Devonian  plants. 
His  own  opinion  about  New.  1  and  4  is  that  they  are  "unique.  I  do  not 
recollect  anything  like  them."  The  plates,  as  well  as  the  descriptions, 
will  give  a  fair  idea  of  the  plants.  I  would  also  like  to  call  attention  to 
the  fact  that  the  plants  are  perhaps  compressed  and  their  original  size  is 
therefore  somewhat  changed.  The  plants  are  always  found  lying  be* 
tween  the  lamina.  I  never  found  specimens  perpendicular  to  the 
cleavage. 

Parenchymophycus  gen.  nov. 

iPareAchymix,  coll.    Fftyeof,  lunaed.) 

Fucoidal  plants  with  parenchyma  tic  cells  and  a  flat,  linear  nodose  thai- 
lus.     The  genus  is  based  on  P.  atphatticum. 

1.  Parenchymophi/mu  wpkalticum,  ep.  nov.  Plant  with  a  band-like 
thallus  from  10  to  150  mm.  wide,  the  well  preserved  spongy  parenchymatic 
cells  always  filled  with  asphaltum.  The  cell  walls  are  rich  in  silica. 
Gross  divisions  (nodes)  at  regular  distances  divide  the  band  into  rectangu- 
lar oblong  pieces  (internodes).  The  termination  of  the  plant  consists  of 
an  oval  shaped  bud  similar  to  that  of  Fuaa  vuicuZosus  L.  of  the  present 
age.  The  length  of  specimens  found  varied  from  a  few  centimeters  to 
183  centimeters.  The  cell  walls  of  this  most  interesting  sea  plant  have 
resisted  so  well  the  influence  of  decomposition  that  they  served  as  a 
means  of  diffusion  for  fluid  bitumen,  which,  after  a  long  time,  gave  off 
the  volatile  components  and  left  only  the  bard  asphaltum.  All  speci- 
mens found  show  no  ramification.    (PL  II.,  fig.  1.) 

Locality :  Ohio  River  banks  at  extreme  low  water  between  the  handle 
factory  of  Mr.  Force  and  the  mouth  of  Falling-run  Creek.  I  also  found 
one  specimen  in  the  Silver  Creek  bed  near  Blackiston's  mill.  Speci- 
mens deposited  at  New  Albany  Society  of  Natural  History  in  the  fall  of 
1S94,  and  at  the  State  Museum,  December,  1895. 


"1873,  pu>  158;  1885-88,  pups  18-17;  1888,  p»e«  80-61,  IBS. 
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Palaeophycus  Hall. 

IPalaiot,  »noiont.    Phi/mi,  joiweed.) 


Stems  simple  or  dichotomous,  branches  cylindrical  or  slightly  flattened 
with  the  obtuse  surface  smooth  or  dotted.  Type  Palaeophyciu  tubrdare, 
Hall,  1847,  Pal.  K.  Y-,  Vol.  I,  p.  7. 

2.  Palaeopliycw)  new-albanerue  sp.  nov.  Thallus  flat,  linear,  entire, 
often  branched  ;  ramification,  dichotom  branches  erect  alternate,  branch- 
lets  leaflike,  tapering  gradually  into  a  narrow,  more  or  less  prolonged 
termination.  Thallus  1  to  2|  millimeters  wide.  Length  of  plant  from 
6  to  10  centimeters.    (PI.  III.,  fig.  2.) 

Locality :     Ohio  River  banks  at  New  Albany. 

3.  Pakeopkycut  lineare  sp.  nor.  Thallus  flat,  linear,  entire,  very 
rarely  branched,  2  to  4  millimeters  wide  and  sometimes  of  considerable 
length.     Similar  to  CordaJUlum  of  oar  seas.    (PL  III.,  fig.  3  ) 

Locality :     Ohio  River  banks  at  New  Albany. 


Spobanoiteb  DawBon. 


Dawion,  IBflS,  Cm.  N»t.  *nd  Uool.  Vol.  8.  Tjpt  S.  fapillaim,  D»wson. 

4.  Sporangita  radiatut  sp.  nov.  Ovoid  shaped  bodies  with  radial  hairs 
around  them.  Completely  filling  the  slates  at  some  places.  I  have  only 
found  specimens  of  this  organism  near  specimens  of  Parenchymophyiu 
atrphaUiaim,  and  this  fact  caused  me  to  believe  that  they  are  perhaps  Bpores 
of  this  gigantic  fucoid.     (PI.  III.,  fig.  4.) 

Locality:     Ohio  River  banks. 
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INDIANA  CAVES  AND  THEIR  FAUNA. 


.    BLATCHLEY. 


The  subcarboniferous  liineatone  area  of  southern  Indiana  contains 
many  sink  holes  and  cares  within  its  bounds.  This  area  is,  for  the  most 
part,  embraced  in  the  counties  of  Owen,  Monroe,  Lawrence,  Washington, 
Orange,  Harrison  and  Crawford.  Going  southward  from  the  center  of 
the  State,  the  sink  holes  first  become  a  prominent  feature  of  the  surface 
in  eastern  Owen  and  western  Morgan  Counties,  and  are  found  in  num- 
bers thereafter,  in  the  area  mentioned,  until  the  Ohio  River  ie  reached, 
beyond  which,  in  Kentucky,  they  are  said  to  be  still  more  numerous,  in 
„.  ,  many  portions  of  the  State  averaging  100  to  the  square  mile. 
„ ,  These  sink  holes  vary  much  in  size,  sometimes  being  but  a 
rod  or  two  across,  and  again  embracing  several  acres  in  extent. 
They  are,  for  the  most  part,  inverted  cones  or  funnel  shaped  cavities,  and, 
where  small,  usually  have  tbe  sides  covered  with  a  matted  growth  of 
vines  and  shrubs.  Where  larger,  trees  of  varying  size  are  often  found 
growing  from  the  scanty  soil  on  the  sides,  or  from  the  bottom  of  the 
sink.  If  one  will  examine  closely  the  lowest  point  of  a  sink  hole,  he  will 
usually  find  a  crevice  or  fissure  through  the  limestone,  or  sometimes  a 
large  opening  wbieh,  if  it  be  possible  to  enter,  will  be.  found  to  lead  to  an 
underground  cavity — a  cave. 

Both  sink  holes  and  caves  not  only  owe  their  origin,  but  usually  their 
entire  formation,  t*  the  slow,  unceasing  action  of  rain  or  carbonated 
water  upon  the  limestone  strata  in  which  they  occur. 

Carbon  dioxide  (C02)  is  present  everywhere  in  the  atmosphere,  con- 
stituting about  three  parts  in  10,000  of  tbe  volume  thereof.     The  con- 
densed vapors,  falling  as  rain,  unite  with  a  portion  of  this  carbon  dioxide, 
and  form  a  weak  carbonic  acid  or  rainwater  (HaO  +  CO,  =  H,CO„), 
This  acidulated  water,  wherever  it  comes  in  contact  with 
limestone,  brings  about  a  chemical  change,  calcium  bicarbon- 
J  ,  ate,  CaHa(COs)a,  being  formed.     By  this  change  tbe  lime- 

stone  is  dissolved  and  carried  onward  with  the  seeping  or 
flowing  waters.     The  action  of  the  rainwater  upon  tbe  lime- 
stone is  usually  hastened  by  humic  acid,  with  which  tbe  former  has  com- 
bined in  passing  through  decaying  vegetable  matter  before  reaching  tbe 
limestone. 
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In  the  beginning  of  a  sink  hole,  the  rainwater  seeps  through  a  crevice 
or  joint  of  the  limestone  to  slower  stratum,  along  the  surface  of  which  it 
finds  a  passage.  By  gradually  dissolving  the  stone,  this  passage-way  be- 
comes increased,  until  finally  a  large  cavity  is  formed  immediately  below 
the  surface.  The  unsupported  weight  of  the  latter  causes  it  to  gradually 
sink  downward  and  assume  the  inverted  cone  shape  above  mentioned. 
The  opening  at  the  bottom  becomes  larger,  allows  more  water  to  enter, 
and  a  more  rapid  dissolving  takes  place  between  the  layers.  As  soon  as 
the  underground  passage  has  become  large  enough  to  allow  a  good-sized 
stream  to  enter,  the  process  of  erosion  or  abrasion  is  added  to  that  of  the 
solvent  action  of  the  water,  and  the  enlargement  of  the  passage  goes  on 
much  more  rapidly.  This  gradual  enlargement  continues  for  hundreds, 
perhaps  thousands,  of  years,  and  results  in  a  cave,  varying  in  size  accord- 
ing to  its  age,  amount  of  water  flowing  through  it  and  the  softness  of  the 
rock  dissolved  or  eroded.  The  larger  caves  possess  great  vaulted  rooms, 
deep  pits,  high  water-falls  and  streams  of  water,  some  of  the  latter  large 
enough  to  allow  the  ready  passage  of  a  good  sized  boat. 

From  the  above  it  will  be  seen  that  sink  holes  and  caves  are  closely 
related,  the  hitter,  in  fact,  being  largely  dependent  upon  the  funnel 
shape  of  the  former  to  collect  the  surface  waters  and  direct  the  flow 
thereof.  A  number  of  sink  holes  often  connect  by  narrow  and  tortuous 
channels  with  the  same  underground  passage,  the  latter  increasing  in  size 
with  the  addition  of  each  new  branch,  until  finally  it  attains  majestic 
dimensions. 

The  rooms  and  passages  of  limestone  caverns  are  often,  subsequent  to 

their  formation,  partially  filled  by  those  handsome  forms  of  crystalline 

limestone,  called  stalactites  and  stalagmites.     These  are  seldom,  if  ever, 

formed  in  great  numbers,  except  where  the  passages  or  rooms 

--e  relatively  close  to  the  surface.     The  water,  charged  with 


carbonic  acid,  filters  slowly  through  the  soil,  and,  entering 
"  the  narrow  crevices  and  joints  between  the  layers  of  stone, 

seeps  downward  until  it  reaches  the  roof  of  an  underground 
cavity.  Here  the  slowly  dripping  water  comes  in  contact  with  the  air  of 
the  cave.  The  liquid  is  evaporated  and  the  solid  particles  of  carbonate 
of  lime,  dissolved  from  the  rocks  with  which  it  had  come  in  contact,  are 
left  behind.  Each  successive  drop  thus  deposits  or  leaves  a  solid  particle 
until  finally  a  pendent  cylindrical  mass,  called  a  stalactite,  and  resembling 
in  general  form  an  icicle,  remains  suspended  from  the  roof. 

Where  the  water  thus  dripping  through  the  roof  of  a  cavern  is 
greater  in  quantity  than  can  evaperate  before  it  falls,  it  drops  from  the 
stalactite  to  the  floor  below.  There  it  splashes  outward  and  in  time 
evaporates,  leaving  the  solid  particles  brought  down.  These  accumulate 
one  on  top  of  another  until  finally  a  cylindrical  or  cone  shaped  mass  pro- 
trudes upward,  slowly  growing  in  size,  each  successive  layer  being  dis- 
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tinct  from  the  preceding.  This  upward  rising  mass  is  a  stalagmite.  It  U 
almost  always  greater  in  diameter  than  the  stalactite  above  it.  Often 
the  two  in  time  meet,  and  a  column  or  staladt,  stalagmite  of  crystalline 
limestone  results.  Down  the  sides  of  this  the  incoming  waters  slowly 
flow  instead  of  drop,  evaporating  and  leaving  their  solid  particles  as 
they  move,  thus  increasing  in  size  the  diameter  of  the  column.  If  this 
action  continues  long  enough,  the  whole  passage  or  room  may  be  filled 
by  these  deposits  and  all  semblance  of  a  cave  obliterated.  It  will  thus 
be  seen  that  water,  where  it  flows  freely  and  rapidly  through  massive 
beds  of  limestone,  dissolves  and  erodes  great  cavities  therein ;  where  it 
seeps  and  oozes  through  such  beds,  it  tends  to  All  up  the  cavities  already 
formed.  Where  the  slow  flowing  water  has  passed  through  large  masses 
of  pure  crystalline  limestone,  the  resulting  stalactites  and  stalagmites  are 
often  very  clear,  almost  translucent.  Where  sediment  and  mud  is  carried 
down  with  the  carbonate  of  lime,  the  resulting  formations  assume  a  dirty 
brown  and  unattractive  appearance. 

The  following  figure,  with  its  accompanying  explanation,  will  probably 
aid  in  making  clear  the  above  statements  concerning  the  formation  of 
limestone  caverns : 


F1GORB  ILLUSTRATING)  THE  FORMATION  OF  CAVES  IN  LIMS9TONE. 


Many  small  caves,  and  doubtless  some  large  ones,  exist  in  southern  In- 
diaua  whose  presence  is  as  yet  unknown,  In  searching  for  them  the  bot- 
tom of  a  sink-hole  will  be  the  best  starting  point,  the  only  thing  neces- 
sary being  to  blast  or  dig  out  the  cavity  commonly  found  there,  until  it 
becomes  large  enough  to  allow  a  person  to  enter. 

But  little  has  heretofore  been  written  about  the  caves  of  Indiana.  A 
number  of  short  descriptions  of  Wyandotte  cave  have  appeared  in  the 
previous  geological  reports  and  in  various  newspapers  and  magazines ; 
and  several  of  the  smaller  caves  have  been  briefly  mentioned  in  the  re- 
ports on  the  counties  in  which  tbey  occur.  A  bibliography  of  such  pa- 
pers will  be  found  at  the  close  of  the  present  paper. 

As  the  Indiana  caves  are  mostly  found  in  the  upper  strata  of  the 
oolitic  limestone  area,  the  writer,  in  June,  1896,  decided  to  visit  the 
more  important  ones,  with  the  object  of  making  a  careful  investigation 
of  their  more  salient  features,  securing  their  dimensions  and  collecting 


,v  Google 


124  BEFORE  OF  STATE   GEOLOGIST. 

representatives  of  the  forma  of  animal  life  which  inhabit  them,  so  that  a 
report  concerning  them  might  be  prepared  and  published  in  connection 
with  an  article  on  the  oolitic  limestone  area,  then  in  course  of  prepara- 
tion by  Messrs.  Hopkins  and  Siebenthal. 

Accordingly  a  party  of  five,  consisting  of  Messrs.  John  B.  Peddle,* 
John  S.  Michaels,  F.  H.  Blatchley,  0.  F.  Fidlar  and  the  writer,  started 
on  the  4th  of  Jul;  with  the  necessary  camp  equipage,  collecting  appa- 
ratus, etc.,  in  a  two-horse  spring  wagon,  for  a  five  weeks'  trip  of  cave 
explorations, 

poster's  cave. 

The  first  cave  visited  was  in  the  northeastern  corner  of  Owen  County, 
on  the  farm  of  P.  Applegate  (east  half  of  section  33,  township  12  north, 
range  2  west).  The  mouth  of  Porter's  Cave  is  very  close  to  the  line  be- 
tween Owen  and  Morgan  Counties,  and  the  source  of  the  stream  which 
flows  therefrom  is  about  one-half  mile  northeast  in  Morgan  County.  The 
cave  is  little  more  than  a  narrow,  water  worn  passageway  through  the 
rocks,  which  at  this  point  consist  of  St.  Louis  and  Keokuk  limestones, 
the  former  comprising  the  roof  and  the  latter  the  floor.  The  portion  cut 
out  seems  to  be  softer  than  either  and  approaches  in  appearance  a  dolo- 
mite or  magnesian  limestone. 

The  mouth  of  this  cave  is  the  most  beautiful  of  any  visited.  It  is  in 
the  side  of  a  hill  at  the  head  of  a  narrow  canyon,  or  gulch,  which  has 
been  eroded  by  the  stream  which  flows  from  the  cave.  From  the  floor  of 
the  cave  to  the  bottom  of  this  gulch  the  distance  is  33  feet,  down  which 
the  stream  flows  in  a  perpendicular  waterfall.  The  mouth  of  the  cave  is 
50  feet  wide  and  144  feet  high,  the  roof  extending  out  in  a  broadly 
arcbed  front  several  feet  beyond  the  face  of  the  waterfall  below.  The 
rock  down  which  the  water  flows  is  covered  with  moss,  and  in  the  early 
morn,  when  the  sunbeams  light  up  the  interior  of  the  cave  for  a  distance 
of  75  or  more  feet,  and  glisten  and  sparkle  from  the  mossy  background 
of  the  falling  water,  the  scene  is  a  most  entrancing  one. 

The  cave  can  be  entered  only  by  a  narrow  footpath  on  the  northern 
side  of  the  mouth.  Twenty  feet  back  from  the  entrance  the  roof  becomes 
flat,  and  for  almost  100  feet  is  comparatively  smooth,  being  composed, 
apparently,  of  one  immense  slab  of  St.  Louis  limestone.  In  this  distance 
the  width  gradually  narrows  to  30  feet.  The  floor  is  wholly  of  rock,  in 
some  places  covered  to  a  depth  of  several  inches  with  sediment  and  loose 
stoneB  brought  down  by  the  running  stream.  The  latter  for  the  first  270 
feet  is  from  four  to  eight  feet  wide  and  two  to  five  inches  deep.  It  me- 
anders from  side  to  side  of  the  floor,  making  the  frequent  crossing  of  it 
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a  necessity.  Beyond  270  feet  it  covers  the  entire  floor  to  a  depth  of  from 
six  to  twenty  inches,  and  farther  explorations  must  be  made  while  wadii.g. 

The  roof  after  the  first  100  feet  varies  much  in  character,  sometimes 
being  regularly  arched  with  a  height  of  but  eight  to  ten  feet ;  and  again 
very  irregular,  the  sides  gradually  merging  25  to  30  feet  above  the  floor. 

But  few  stalactites  occur  in  the  cave  and  they  are  dirty  brown  in 
color.  At  a  point  250  feet  from  the  entrance  a  very  large  one  partially 
shuts  off  the  passage  way,  and  645  feet  in,  a  similar  one  which  has  had 
its  lower  portion  broken  off,  is  found.  At  750  feet  the  roof  becomes  so 
low  that  one  has  to  stoop,  and  the  width  is  reduced  to  18  feet  From 
this  point  onward  both  height  and  width  gradually  diminish  until  at 
852  feet  it  became  necessary  to  crawl  through  water,  and  further  explor- 
ation was  abandoned.  It  is  claimed  that  in  a  dry  season  persons  have 
passed  entirely  through  the  passage,  crawling  for  several  hundred  feet 
and  then  emerging  into  a  low  room  near  the  source.  A  visit  to  the  latter 
showed  that  it  was  not  a  true  sink  hole,  but  a  passage-way  worn  through 
the  rooks  in  the  side  of  a  low  hill.  The  opening  was  ten  feet  wide  and 
about  four  feet  high  and  a  abort  distance  back  expanded  to  twenty-five 
feet  in  width,  but  soon  narrowed  again  to  eight  feet,  and  150  feet  from 
the  entrance  the  roof  came  down  close  to  the  water  and  stopped  farther 
progress.  Except  to  the  naturalist  there  is  little  attraction  about  Porter's 
Cave  other  than  its  mouth  ;  but  that  alone  is  well  worthy  a  visit  by  all 
who  enjoy  the  picturesque  and  beautiful  in  nature. 

Fauna.  No  vertebrates  were  taken  or  noted  in  Porter's  Cave  except 
the  cave  salamander  Spderpet  maculxeavda  (Cope),  several  specimens  of 
which  were  secured  within  200  feet  of  the  entrance.  They  were  cling- 
ing to  the  damp  walls  of  the  cave  and  showed  little  fear  when  approached. 
The  raccoon,  Procyon  later  (L.)  visits  the  cave  in  numbers  and  evidently 
passes  entirely  through  it,  as  was  evinced  by  the  tracks,  which  were  very 
plentiful  along  the  margins  of  the  stream.  To  their  visitation  is  proba- 
,bly  due  the  absence  of  crayfish  and  other  crustaceans,  no  specimens  of 
which  were  secured. 

Among  insects,  out-of-door  forms  were  quite  numerous,  having  been 
drifted  in  by  the  flowing  water,  or  else  having  voluntarily  sought  shelter 
within  the  cave.  All  the  coleoptera  or  beetles  taken  were  of  these  above- 
ground  forms,  and  consisted  of  six  specimens  of  Platynu*  cinciieoUis 
Say,  taken  from  beneath  stones  within  100  feet  of  the  entrance;  one 
specimen  each  of  Braiiycellm  rupestria  Say,  Stenoloplmt  ochropezus  Say, 
and  Oryplobium  bvxtiar  Grav. ,  each  between  50  and  150  feet  back,  and 
a  single  speciman  of  Saaritet  substriatu*  Hald.,  crawling  over  the  mud  at 
415  feet  from  the  mouth. 

Of  Diptera  a  number  of  specimens  were  taken  from  seventy-five  feet 
on  back  as  far  as  exploration  was  made.  They  were  found  on  the  sides 
of  the  cave  and  were  readily  captured.     They  represented  four  species, 
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three  of  which,  belonging  to  the  genus  Blepharoptera,  were  afterward 
found  in  a  number  of  other  caves  visited.  Of  the  examples  from  Por- 
ter's cave  B.  spmu  (11  specimens)  and  B.  latent  (2  specimens)  were  new 
to  science  and  their  description  will  be  found  in  the  paper  on  Cave 
Diptera,  by  Mr.  J.  M.  Aldrich,  in  the  present  report.  The  remaining 
species  was  Ulomorpha  piloteUa  O.  S.,  represented  by  a  single  specimen 
taken  750  feet  from  the  mouth. 

One  Orthopteron,  Ceutiwphilve  stygiia  Scudd.,  was  captured  250  feet 
from  the  mouth,  and  several  others,  probably  of  the  same  species,  escaped 
beneath  some  heavy  stones.  A  caddice  fly,  Trv-hoptera  ap. ,  was  taken  at 
750  feet,  and  had  probably  hatched  from  the  water  flowing  through  the 
cave.  Two  specimens  of  Qmotyta  boUmanii  (McNeill),  a  true  cave 
myriapod,  were  taken  from  beneath  stones  within  150  feet  of  the  entrance. 

Three  species  of  spiders  were  collected  in  this  cave,  as  follows :  Ne&tir 
cut  earieri  Em.,  and  Tmeticw  tridenlatut  Em.,  both  true  cave  forms,  a 
single  male  of  the  former,  780  feet  from  the  month  and  a  pair  of  the 
latter  at  240  feet ;  both  species  crawling  over  the  floor.  In  the  upper 
end  of  the  cave  a  half  dozen  specimens  of  a  small  spider  were  taken  which 
proved  to  be  new  to  science,  and  is  described  by  Mr.  Nathan  Banks  in 
the  supplement  to  this  paper  under  the  name  of  Theridiumporieri.  It  was 
found  on  the  walls  or  roof  and  near  each  specimen  was  often  two  and 
always  one  small  globular  cocoon,  suspended  by  a  single  thread  from  the 
roof  or  a  projection  of  the  wall.  Scattered  threads  of  webs  were  also 
noted,  but  ran  in  no  definite  direction. 

The  only  vegetable  form  noted  in  this  cave  was  a  fungus,  which  was 
branching  and  ramifying  over  the  rocky  wall  at  750  feet  from  the  mouth. 
The  same  or  a  similar  species  was  found  on  some  small  pieces  of  drift- 
wood a  short  distance  further  on. 


SPRING     CAVE 

is  located  in  Owen  county,  about  one  and  a  half  miles  southwest  of 
Porter's  Cave,  in  the  (northwest  quarter,  section  5,  township  11  north, 
range  2  west).  A  good  sized  stream  flows  from  a  large  room,  40  feet 
wide,  12  feet  high  at  the  mouth,  and  almost  60  feet  long ;  and  plunges 
down  a  narrow  chasm  worn  in  the  rock  for  25  or  30  feet  to  the  bottom 
of  the  ravine  below.  The  single  room  mentioned  was  the  only  portion 
of  the  cavern  large  enough  to  explore,  as  the  roof  gradually  lowers  and 
at  a  distance  of  82  feet  from  the  mouth  comes  down  within  18  inches  of 
the  top  of  the  water.  The  only  living  creature  found  in  the  cave  was 
a  crawfish,  Cambarus  bartonii  Fab.,  taken  from  the  stream  about  50  feet 
back  from  the  mouth. 
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HATFIELD  8  CAVE. 


This  cave  is  but  a  long,  narrow  subterranean  cavity,  varying  in  width 
from  8  to  20  feet.  The  mouth  of  it  is  located  400  yards  south  of  the 
center  of  Sec.  26  (Tp.  9  N.,  K.  2  W.),  Richland  Township,  Monroe 
County.  At  the  time  of  our  visit  the  entrance  was  boarded  up,  and  the 
first  50  feet  was  in  use  as  a  storage  bouse  for  milk  and  vegetables. 

But  few  ride  passages  branch  off  from  the  main  cave,  and  tbey  are 
usually  short  and  narrow.  The  average  height  of  the  main  passage  is  6 
to  8  feet,  and  there  are  but  few  places  where  drawling  is  necessary.  At 
650  feet  from  the  entrance  a  narrow  passage  leads  down  a  descent  of  8 
to  10  feet,  and  here  the  first  pool  of  water  is  found.  Several  other  pools 
occur  at  intervals  thereafter,  but  no  running  stream  was  present.  At  a 
distance  of  1,475  feet  from  the  entrance  the  main  passage  terminates  in 
a  circular  room  22  feet  in  diameter  and  7  feet  from  floor  to  ceiling.  From  this 
room  a  narrow  "corkssrew"  passage  288  feet  long,  2  feet  8  inches  wide  and 
2£  feet  high,  rune  in  a  general  southwesterly  direction.  Twenty-nine 
sharp  turns  are  made  in  this  distance,  when  it  becomes  too  small  for  fur- 
ther progress.  This  passage  has  been  eroded  through  a  stratum  of  soft 
shale.  The  main  passage  of  the  cave  appears  to  have  been  originally 
filled  with  a  hard,  indurated  clay,  on  top  of  which  rests  a  stratum  of 
oolitic  limestone. 

Fauna.  No  vertebrates  were  found  in  Mayfield's  Cave.  In  the  pools 
occurred  three  species  of  crustaceans;  namely,  the  blind  crayfish,  Cam- 
bona  pellvcidvi  (Tellkam.),  a  small,  shrimp-like  form,  Crangonyx  gracilis 
Smith,  and  a  still  smaller  speciee,  Gaec&dotaa  stygia  Packard.  But 
one  or  two  specimens  of  each  were  taken.  These  forms  had  previously 
been  found  in  this  cave  by  the  late  C.  H.  Bollman,  of  Bloom  ingtou* 

Among  insects  a  small  Tbysanuran,  Degeeria  cavernarum  Packard,  was 
most  common,  being  excessively  abundant  in  damp  places  on  the  floor,  and 
especially  beneath  flat  stones  in  the  vicinity  of  any  decaying  matter. 
Several  specimens  of  the  true  cave  myriapod,  Gmotyla  bollmanii  (Mc- 
Neill), were  taken  275  feet  from  the  mouth,  while  a  single  specimen 
of  an  above-ground  form,  Spirostrephon  laciarium  (Hay),  was  found  on  the 
roof  506  feet  from  the  entrance. 

Of  beetles,  two  true  cave  forms  were  here  found.  A  single  specimen 
of  a  carabid,  Anophthalmia  tenuis  Horn,  was  found  crawling  rapidly  over 
the  side  of  the  "  corkscrew"  passage,  and  two  specimens  of  the  common 
cave  Staphylinid,  Quediw  tpdceux  Horn,  were  secured  from  beneath  a 
decaying  lemon  skin,  left  by  some  former  visitor. 


'  Pujkard,  "C*T«  Fauna  of  N.  A.,"  1889,  16. 
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The  cave  flies,  Bkpkaroptera  latent  and  B.  epeeus,  wero  frequent,  on 
the  walla,  ceiling,  or  on  flat  rocks  on  the  floor.  Two  or  three  of  the 
young  of  the  most  common  spider  found  in  Indiana  caves,  Meta  menardi 
Latr.,  were  also  taken.  But  one  half  da;  was  spent  in  the  cave,  and 
additional  forms  doubtless  pass  their  lives  therein.  Mr.  Bollman,  ac- 
cording to  Packard,  he.  ett,  found  a  species  of  Mackilis  a  few  rods  within 
the  entrance. 

trdett's  cave. 

The  source  or  opening  of  this  cave  is  in  a  sink  bole  on  a  hillside  in  the 
southeast  quarter  of  section  4  (township  8  north,  range  2  west),  about 
five  miles  west  of  Bloomington,  Monroe  County.  The  mouth  of  the 
stream  which  has  formed  it  is,  as  yet,  unknown.  The  opening  leading 
into  the  eave  is  very  small,  and  descends  rather  abruptly  for  about 
twenty-five  feet.  It  then  expands  into  a  room  about  Bixty  feet  in  diam- 
eter, with  a  roof  eight  feet  high.  This  room  contains  many  large  masses 
of  fallen  rock,  which  occupy  much  of  the  space  and  cause  it  to  appear 
smaller  than  it  really  is.  Stalactites  are  plentiful,  but  are  mostly  frag- 
mentary, having  been  broken  by  many  visitors,  the  cave  being  a  favorite 
resort  for  students  from  the  State  University,  who  wish  to  get  a  glimpse 
of  underground  life. 

At  the  farther  end  of  this  first  room  the  floor  descends,  and  a  narrow 
passway  is  found  leading  into  a  second  smaller  room.  From  this  another 
narrow  descending  passway  leads  to  the  main  passage  of  the  cave,  280 
leei  from  the  entrance.  This  passageway  leads  both  to  the  right  and 
left.  Taking  first  the  former  branch,  which  is  about  fifteen  feet  wide 
and  six  feet  high,  we  follow  it,  stooping  at  times  where  the  roof  comes 
down  to  four  feet  or  less,  for  about  500  feet,  where,  after  ascending  a 
narrow,  rugged  pass,  we  find  ourselves  in  the  largest  room  of  the  cave, 
115  feet  in  length,  fifty  feet  wide,  and  with  an  average  height  of  twelve 
feet.  Like  tbe  roon  first  entered,  this  is  largely  filled  with  great  masses 
of  fallen  limestone.  Id  one  place  these  masses  extend  nearly  to  the  ceil- 
ing, and  almost  separate  tbe  room  into  two  compartments.  By  climbing 
down  the  rocks  to  the  lower  edge,  we  find  the  muddy  bed  of  a  stream ; 
but  the  opening  of  the  passageway  leading  outward  has  been  choked  up, 
and  farther  progress  is  barred.  Explorations  have  in  the  past  been  made 
for  two  or  three  hundred  feet  through  this  passage,  but  it  is  for  tbe  most 
part  very  narrow  and  over  much  of  the  distance  it  is  necessary  to  crawl. 

Returning  to  the  forks  of  the  main  passageway,  280  feet  from  the 
mouth,  the  left  branch  is  entered.  For  a  distance  of  150  feet  it  is  six  to 
nine  feet  higb  and  about  twenty  feet  wide.  It  then  narrows  to  six  feet 
and  the  roof  comes  down  to  four,  until  finally,  crawling  upward  through 
a  crevice  between  fallen  rock,  we  enter  a  room  about  twelve  feet  nigh, 
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140  feet  long  and  fifty  feet  wide,  which  is  partially,  in  some  places  almost 
wholly,  filled  with  fallen  rock.  The  farther  end  of  this  room  was  600  feet 
from  the  entrance,  and  as  no  opening  large  enough  for  passage  leads  on- 
ward from  it,  we  retraced  our  steps,  leaving  the  room  by  a  pit-like  hole 
fifteen  feet  deep,  which  opens  into  the  main  passage  thirty  feet  back  of 
the  narrow  crevice  through  which  we  had  crawled  into  the  room. 

The  only  water  found  in  Truett'a  Cave  at  the  time  of  our  visit,  July  9, 
was  in  shallow,  isolated  pools  in  depressions  in  the  lowest  parts  of  the 
floor  of  the  main  passage.  The  cave  seems  to  be  more  recent  in  its 
origin  than  many  visited,  though  the  stream  which  originally  formed  it 
has  disappeared  or  Bunk  to  lower  levels  for  its  passage  way.  It  presents 
no  scenes  of  interest,  except  those  of  the  rugged  masses  of  fallen  rock 
in  the  main  rooms. 

Fauna.  No  vertebral  es  were  found  in  Truett'a  Cave,  though  signs  of 
raccoons,  mice  and  bats  were  plentiful.  Ou  account  of  the  absence  of 
water,  crustacean  life  was  wholly  unrepresented.  Of  myriapods,  the  true 
cave  form,  Conotyla  bollmanii  (McNeill),  was  cimmon  beneath  stones 
and  pieces  of  wood,  from  400  feet  onward.  The  Thysanuran,  Degeeria 
eavernarum  Pack.,  was  also  abundant  in  damp  places  on  the  floor.  The 
small  spider,  Tkeridium  porteri  Banks,  was  frequent  about  the  walls 
and  ceiling  of  the  first  room  entered.  One  blind  beetle,  Anophthatnait 
ttnuit  Horn,  and  several  specimens  of  the  cave  etaphylinid,  QuedivM 
vpdtzua  Horn,  were  found  about  the  decaying  remains  of  a  feast  in  the 
left  main  passage,  500  feet  from  the  entrance.  Here,  also,  were  found 
two  specimens  of  an  Aleochariuid  beetle,  which  was  not  collected  else- 
where on  the  trip.  '  * 

Two  species  of  Dipterr  were  taken  from  Truett's  Cave,  namely,  Macro- 
eera  hirsute  Loew,  rec  .rded  heretofore  only  from  the  District  of  Colum- 
bia, and  Limarina  tenebrarum,  a  new  species  described  by  Prof.  Aldrich 
in  a  supplemental  piper  to  this  report.  These  constituted  the  only  ani- 
mal forms  collect e  !,  though,  doubtless,  protracted  searching  would  dis- 
close a  number  of  •  ther  inhabitants  of  the  cave. 


COONS  CAVE. 

The  entrance  into  this  cave  is  a  perpendicular  pit  or  well,  forty-six  feet 
deep  and  about  six  feet  in  diameter.  The  top  of  this  pit  is  at  the  bottom  of 
a  rather  shallow  sink  hole  in  the  southwest  quarter  of  section  8  (township  8 
north,  range  2  west),  about  seven  miles  west  and  two  miles  south  of 
Bloomington,  Monroe  County,  Ind. 

The  cave,  like  Truett's,  Mayfield's  and  Blair's,  is  in  the  upper  or  blue 
stratum  of  the  St.  Louis  limestone.  This  stratum  underlies  the  Clinton 
sandstone  and  overlies  the  true  oolitic  stone  of  the  St.  Louis  formation. 


9— Geol. 
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Bbfht-aud  pa 
Left-hud  put 
Cleft  In  floor. 

Blue  Pool. 


/lATcrCon  CATC. 


The  descent  into  the  cave  was  made  by  a  rude  ladder  which  had  been 
constructed  of  poles  by  some  previous  explorer.  At  the  bottom  of  the 
pit  one  finds  himself  on  the  edge  of  a  passageway,  about  tea  feet  high 
and  nine  feet  wide,  which  extends  both  to  the  right  and  the  left.  The 
right  hand  passage  is  but  about  ninety  feet  long,  the  roof  and  floor  grad- 
ually converging  and  being  but  a  foot  or  so  a, trt  at  that  distance. 
Thirty-five  feet  from  the  entrance  is  a  hole  in  the  flooi  of  this  right  hand 
passage,  through  which  one  can  be  lowered  by  a  rope  fifteen  feet  to  the 
floor  of  a  lower  passage,  twenty-five  feet  long,  ten  fee:  high  and  six  feet 
wide,  which  extends  nearly  parallel  to  the  passage  above.  By  the  side  of 
a  smaller  opening  is  a  stalactite,  seven  feet,  six  inches  long  and  five  feet 
five  inches  in  circumference,  suspended  from  the  bottom  of  the  upper 
floor  into  the  passageway  beneath. 

The  left  hand  passage  comprises  the  greater  portion  of  the  cave.  It 
varies  in  height  from  four  to  twenty  feet,  averaging  about  eight.  But 
little  stooping  or  crawling  is  necessary,  but  much  climbing  over  rough 
stones  and  up  and  down  steep,  rugged  slopes  has  to  be  done,  the  floor  in 
moat  places  being  covered  with  great  masses  of  fallen  rock.  Two  hun- 
dred and  forty  leet  from  the  entrance  a  crevice  leads  off  through  the 
walla  on  the  right.  By  crawling  along  a  ledge  of  projecting  stone  for 
about  100  feet,  we  reach  the  edge  of  an  opening  large  enough  to  admit 
the  body  of  a  man,  and  by  aid  of  a  sapling,  bearing  numerous  short 
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prongs  or  remains  of  limbs,  which  we  found  in  place,  we  descended 
twenty-eight  feet  into  a  lower  passage,  about  sixty  reot  long  and  ten  feet 
wide.  Here  we  found  some  shallow  pools  of  water,  but  no  living  forms, 
and  nothing  in  the  way  of  scenery  lo  reward  us  for  the  labor  of  getting 
down  and  up. 

In  numerous  places  the  floor  of  the  main  passage  has  a  deep  cleft  near 
its  center  or  on  one  side,  varying  in  depth  from  eight  to  twenty  feet,  and 
in  width  from  a  few  inches  to  three  feet  and  more.  In  several  other 
places,  notably  340  feet  from  the  entrance,  are  openings  or  deep  pit 
holes,  similar  to  those  already  mentioned  leading  down  into  lower  pas- 
sages, the  latter,  however,  of  small  extent.  The  main  passage  begins  to 
narrow  about  576  feet  from  the  entrance,  and  100  feet  farther  on  is  bat 
three  feet  in  width.  At  this  point  a  branch  turns  to  the  left  and  leads 
downward  into  a  lower  room  of  small  size.  A  short  distance  beyond  this 
branch  the  main  eave  ends  in  a  small  crescent-shaped  room,  in  the  farther 
end  of  which,  750  feet  from  the  entrance,  is  a  deep  crevice  in  iho  floor, 
filled  with  the  most  limpid  water  that  had  ever  been  seen  by  any  member 
of  the  party.  This  pool  of  water  was  four  feet  wide  and  appeared  but 
three  or  four  feet  deep,  but  actual  measurement  showed  it  to  be  nine  feet, 
three  inches  in  depth.  The  length  of  the  pool  could  not  be  determined, 
but  it  extended  down  a  branch  passage  to  the  right,  covering  all  the  floor 
thereof  as  far  as  one  could  see.  For  two  or  three  feet  above  the  water- 
line  the  walls  of  this  room  are  covered  with  small  but  most  beautiful 
crystals  ef  calcite,  which  reflected  the  light  of  our  candles  in  a  most  bril- 
liant manner.  Numerous  small  stalactites  of  the  clearest  crystal  stud  the 
walls  and  project  from  the  crevices  of  the  roof,  while  the  floor  ie  largely 
composed  of  calcite,  derived  from  the  overflow  acd  subsequent  evapora- 
tion of  the  water  from  the  pool.  This  room  is,  in  truth,  a  fairy  grotto, 
decked  with  jewels  resplendent,  and  a  view  of  it  will  well  repay  for  all 
the  time  and  toil  necessary  to  step  within  its  bounds. 

Fauha.  Bats  were  the  only  vertebrates  found  in  Coon's  Cave.  Here 
and  there  a  single  individual  hung  head  downward  from  the  roof,  but  all 
were  of  the  single  common  species,  VapertUio  subiUatut  Say.  In  winter 
they  must  occupy  the  cave  in  large  numbers,  judging  from  the  amount  of 
their  excrement  noted  within  its  confines.  No  crustaceans  were  found, 
and  of  myriapods  but  a  few  dead  specimens  of  Conotyta  boUmami  were 
noted. 

A  single  specimen  of  an  unknown  beetle  belonging  to  the  family  8U- 
phidns  was  taken  from  beneath  a  stone  150  feet  from  the  entrance,  while 
of  the  common  cave  staphylinid,  Quedivt  apdcmte  Horn,  three  specimens 
were  secured.  The  Thysanuran,  found  in  most  of  the  Indiana  caves,  was 
plentiful  in  damp  spots  on  the  floor.  One  species  of  fly,  Blepharoptera 
pubetcens  Loew,  represents  the  Diptera  taken,  though  B.  latent  and  pos- 
sibly B.  speetu  were  seen.     Of  spiders,  two  species,  Net&iou*  carter*  Em. 
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and  Mela  menardi  Latr.,  were  the  only  ones  found,  and  complete  the  list 
of  animals  noted  within  the  cave. 


strong's  cave. 

The  entrance  to  Strong's  Cave  is  situated  near  the  center  of  the  north- 
east quarter  of  section  34,  Richland  Township,  Monroe  County,  and  about 
three-quarters  of  a  mile  northwest  of  the  Cross  Roads  church,  which  is 
four  miles  west  of  Bleomington.  The  mouth  of  the  cave  is  about  200 
yards  west  of  two  sink  holes,  which  carry  off  the  surface  water  of  perhaps 
one  square  mile  of  territory.  This  water  in  time  finds  its  way  through 
the  lower  levels  of  Strong's  cave  to  Strong's  spring,  one-half  mile  west 

The  entrance  to  the  cave  has  the  external  aspect  of  a  sinkhole.  De- 
scending into  this  one  finds  himself  in  a  small  room,  with  a  passage  lead- 
ing on  in  the  general  direction  of  the  cave,  and  another  one  at  right 
angles  leading  downward  a  distance  of  about  20  feet  to  running  water. 
The  water  comes  from  the  direction  of  the  sinkholes  referred  to  above, 
and  goes  by  a  lower,  impassable  channel  in  the  general  direction  of  the 
cave. 

From  the  room  near  the  entrance,  after  crawling  along  a  low,  flat  pass- 
age for  70  feet  and  decending  a  declivity,  one  enters  a  large  room  50  feet 
long,  15  feet  high  and  from  15  to  25  feet  in  width.  This  room  contains 
on  the  west  side  some  handsome  stalactites,  and  beneath  can  be  heard  the 
murmur  of  running  water. 

Beyond  this  room  is  the  most  interesting  portion  of  the  cave,  a  room 
20  feet  long,  20  feet  high  and  25  feet  wide.  The  floor  is  quite  iaclined, 
so  that  the  farther  end  reaches  the  water  level  and  contains  standing 
water.  At  the  junction  of  this  room  with  the  one  just  described  is  a 
passage  14  inches  in  height,  which  opens  upon  a  shelf  in  the  side  wall 
about  five  feet  from  the  floor  and  leads  off  through  a  maze  of  pillars  and 
stalactites.  The  feature  of  this  room  is  the  beautiful  "Hanging  Gar 
den."  This  is  upon  the  west  wall  of  the  room,  and  consists  of  such  a 
wealth  of  pillars,  columns,  flutings,  stalaetites,  stalagmites  and  botryoidal 
concretions  as  to  require  no  great  stretch  of  the  imagination  to  see  fruit, 
flowers  and  statuary. 

From  the  room  of  the  Hanging  Garden  one  passes  by  stooping  and 
crawling  over  mud,  gravel  and  runn:ng  water  through  a  passage  10  to  12 
feet  wide  and  varying  from  6  feet  to  30  inches  iu  height,  with  a  flat  roof 
covered  with  innumerable  "needle"  stalactites,  of  whose  existence  one 
is  often  made  unpleasantly  conscious,  for  a  distance  of  257  feet  to  the 
Star  Chamber. 

This  room  is  60  feet  in  length,  8  feet  in  height,  with  a  flat  roof,  15  feet 
in  width  at  the  near  end  and  28$  feet  at  the  farther  end,  where  it  is  cut 
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squarely  off  by  an  even  wall.  The  stream  which  runs  along  one  side  of 
the  room  finds  its  way  beneath  this  wall  and  pursues  its  course  to  Strong's 
spring,  a  half  mile  distant.  The  smooth,  square  dingy  walls  of  this 
room,  the  lack  of  cave  detritus,  the  oppressive  silence,  all  go  to  make  the 
name  Wtar  Chamber  an  appropriate  one.  The  grime  upon  the  walls 
shows  that  this  room,  as  well  as  the  whole  passage  hack  to  the  lower  part 
of  the  room  of  the  Hanging  Garden,  is  flushed  with  water  during  the 
rainy  season. 

Near  the  entrance  to  the  Star  Chamber  is  another  passage  that  leads 
back  toward  the  mouth.  It  is  from  six  to  twelve  feet  in  width  and  from 
three  to  eight  feet  in  height.  It  rises  in  the  direction  of  the  mouth  of 
the  cave,  and  after  tortuous  winding  among  pillars  near  the  mouth  opens 
out  upon  the  shelf  at  the  nearer  end  of  the  room  of  the  Hanging  Oar- 
den,  thus  making  a  complete  circle  underground.  The  cave  in  all  as 
described  above  measures  667  feet  in  length. 

Fauna.  Above-ground  vertebrates  visit  Strong's  cave  in  numbers, 
as  evinced  by  their  tracks.  A  raccoon  or  mink,  in  his  subterranean 
prowlings  through  the  low,  wet  passageway  beyond  the  Hanging  Gar- 
den, was  disturbed  by  us  and  a  great  splashing  of  water  resulted.  No 
blind  crawfish  were  found  and  but  one  seeing  one,  Cambarve  bartonii 
Fab.,  which  seems  to  have  a  liking  fur  underground  life,  having  been 
secured  in  a  number  of  caves.  Oue  other  crustacean,  GBeidota-a  itygia 
Pack  ,  was  found  in  small  numbers  in  the  stream  nearest  the  entrance. 

The  cave  cricket,  CeiUhophihis  ttygiut  (Scudd.),  was  represented  by  sev- 
eral immature  specimens  taken  from  among  the  pillars  and  stalactites  in 
the  passageway  leading  back  from  the  "  Star  Chamber."  The  cave 
spider,  Meta  menardi  Latr.,  was  common  in  the  cave,  the  individuals 
varying  much  in  age  and  size.  No  flies  or  myriapods  were  secured, 
though  specimens  of  a  form  of  Blephamptera  were  noted. 


ELLER  S  CAVE. 

The  entrance  of  this  cave  is  at  the  bottom  of  a  sink  hole,  100  feet  in 
diameter,  in  the  southwest  quarter  ol  section  15  (township  8  north, 
range  2  west),  Monroe  County.  The  cave  itself  is  a  double  floored  one, 
tbe  upper  and  older  floor  beiug  dry,  and  the  more  recent  and  lower  floor 
having  a  stream  of  water  flowing  through  the  greater  part  of  its  length. 

The  entrance,  about  six  feet  wide  and  six  and  a  half  high,  descends 
gradually  for  about  fifty  feet,  and  there  expands  into  a  room  twenty  feet 
wide,  thirty  feet  long  and  twenty-five  feet  high,  which  serves  as  a  vesti- 
bule or  starting  point  for  both  floors,  the  entrance  to  the  upper  one  being 
in  the  wall,  about  eight  feet  above  the  floor. 
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1.    VMtlbnlt. 
3.    B«>r- wallow. 
3.    Round- room. 


Two  passages  lead  from  this  vestibule  into  the  lower  floor,  one  to  the 
right  through  a  narrow  winding  cleft  in  the  rock,  and  then  down  to  the 
bed  of  a  stream,  along  which,  by  crawling,  we  advance,  until  we  come 
out  into  the  second  passage,  fifty  feet  from  its  starting  point.  From  here 
onward  for  210  feet  the  lower  passage  leads  through  a  water-worn  crevice 
from  two  to  four  feet  wide  and  three  to  fifteen  feet  high ,  the  stream  some- 
times covering  its  bottom,  and  again  running  in  a  channel  cut  beneath 
one  or  the  other  of  the  sides.  Three  hundred  feet  from  the  cave  entrance 
this  passage  ends  abruptly  in  a  room  fifty  feet  high  and  ten  feet  wide,  the 
sides  converging  in  an  angle  to  form  the  roof.  On  the  left,  about  twelve 
feet  from  the  floor,  is  an  arched  opening,  and  through  it  comes  a  roaring 
sound  of  falling  water.  With  difficulty  we  climb  a  slippery  bank,  and, 
passing  through  this  opening,  find  a  most  magnificent  scene  for  so  small  a 
cave — a  great  cylindrical  pit  or  shaft,  twenty  feet  in  diameter  and  sixty  feet 
high,  down  which,  on  the  farther  side,  falls  a  stream  of  water.  A  large 
bowl  shaped  cavity  twelve  feet  deep  has  been  worn  by  the  falling  water 
in  the  limestone  below  the  level  on  which  we  stand.  Descending  into 
this,  we  find  that  the  stream  flows  out  through  a  passage  to  the  left, 
too  low  for  exploration. 
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Returning  to  the  vestibule  we  climb  to  the  entrance  of  the  upper 
floor,  and,  passing  a  short  distance  within  it,  find  two  passages  diverging. 
One  to  the  left,  bat  forty  feet  in  length,  ends'  blindly  against  a  bank  of 
hard  clay.  Hen  had  been,  in  days  of  yore,  a  bear  wallow,  and  the 
marks  of  bruin's  claws  were  numerous  and  plainly  visible  in  the  clayey 
walls.  The  right  hand  passage  proved  a  long  and  tortuous  one,  and  had 
a  number  of  short  branches  leading  from  it,  one  of  which  showed  plainly 
the  evidence  of  former  inhabitancy  by  bears.  This  main  upper  passage 
is  in  most  places  seven  to  ten  fret  high,  with  a  width  of  five  to  seven 
feet.  Two  hundred  feet  from  the  vestibule  it  became  necessary  to  crawl 
for  about  thirty  feet  through  a  space  one  foot  high  by  two  feet  wide,  when 
we  emerge  into  a  circular  room  thirty  feet  in  diameter  by  three  and  a 
half  high,  the  floor  of  which  contains  a  vast  amount  of  bat  guano.  Be- 
yond this  the  passage  forks  into  three  branches,  each  of  which  was  ex- 
plored as  far  as  possible,  the  longer  one  reaching  400  feet  from  the  vesti- 
bule before  its  small  size  barred  farther  progress.  The  floor  of  this  upper 
cave  was  covered  in  many  places  with  a  yellow  ochery  clay.  In  this,  in 
several  places,  were  found  some  handsome  acicular  crystals  of  selenite. 
No  water  was  found  on  the  upper  floor,  except  at  the  farther  end  of  the 
galleries  where  it  stood  in  shallow  pools.  These  places  were  evidently 
quite  near  the  outer  surface,  as  the  shells  of  several  land  snails  were  found 
near  by  the  water. 

Fauna.  No  vertebrates  were  seen  in  Filer's  Cave,  though,  as  in 
many  others  visited,  the  signs  of  out  of-door  mammals  were  plentiful. 

Of  crustaceans,  two  species,  Orangonyx  gracilis  Smith,  and  Cuseidotaa 
ttygia  Packard,  were  found  in  small  numbers  at  several  localities  in  the 
stream  of  the  lower  floor.  No  myriapods  nor  adult  beetles  were  noted, 
though  near  the  end  of  the  upper  gallery  a  number  of  the  larvie  of 
Quedittt  spel<£u»  Horn,  were  found  beneath  a  pile  of  the  excrement  of 
raccoons.  Some  half  grown  specimens  of  Meta  menardi  Latr.  represented 
the  spider  family.  Thysanurans,  Degeeria  aavtrnarvm.  Packard,  were 
plentiful,  while  of  Diptera,  a  number  of  specimens  of  Blepharoptera 
tpeais  Aldrich,  were  secured.  For  a  cave  as  well  watered  as  it  is  the 
fauna  was  exceedingly  limited,  though  a  longer  stay  would  doubtless  bave 
revealed  a  number  of  additional  species. 

SALTPETRE  CAVE, 

Monroe  County,  is  located  in  the  northwest  quarter,  section  IS  (township 
ft  north,  range  2  west),  about  six  miles  southwest  of  Bloomiugton.  The 
cave  baa  a  rather  large  entrance,  it  being  twenty-five  feet  wide  and  four 
and  a  balf  feet  high,  with  the  floor  descending  for  twenty  or  more  feet. 
Fifty  feet  in  it  narrows  to  eight  feet  in  width,  and  150  feet  from  the 
entrance  the  roof  comes  down  to  within  three  feet  of  the  floor,  and  a  ditch 
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lias  been  dug  for  a  distance  of  forty  feet  to  facilitate  passage  to  the  large 
room  immediately  beyond.  This  room  is  fifty  feet  wide  by  sixty  feet 
long,  with  the  roof  flat  and  the  floor  on  the  farther  side  sloping  down  at 
an  angle  of  about  forty-fire  degrees  to  a  deep  hole,  called  the  Devil's  Pit, 
which  has  a  diameter  of  twenty-three  feet,  with  the  bottom  thirty-five 
feet  below  the  main  floor  of  the  room.  From  this  pit  one  passes  onward 
through  an  arched  doorway  into  a  narrow  passage  twenty  feet  high  and 
five  feet  wide,  between  great  masses  of  limestone.  In  one  place  this 
passage  is  partly  filled  by  an  enormous  mass  of  fallen  rock,  over  which 
one  baa  to  climb  and  descend  on  the  farther  side  by  a  rude  ladder,  or, 
rather,  pole  with  slats  nailed  across  it.  Beyond  this  the  passage  narrows 
into  a  crevice  forty  feet  high  and  three  feet  wide,  and  finally  enlarges 
into  a  small  room,  from  which  a  low  water  passage  alone  extends.  The 
entire  length  of  the  cave  admitting  exploration  is  thus  but  about  400 
feet.  Retracing  our  steps  toward  the  mouth,  we  find  on  the  right  side  of 
the  main  room  an  opening  near  the  top,  which  leads  into  an  alcove  or 
small  circular  room,  twenty  feet  in  diameter  and  ten  feet  high,  the  floor 
being  about  on  a  level  with  the  ceiling  of  the  large  room  adjoining.  The 
walls  of  the  small  room  have  an  intercalary  stratum  of  shale  between  two 
layers  of  limestone.  In  many  places  the  lower  stratum  of  limestone  has 
dissolved  away  and  the  shale  has  decomposed  into  a  soft  unctuous  clay 
containing  many  fine  crystals  of  selenite.  The  large  room  of  the  cave 
has  its  floor  partially  covered  with  a  deposit  of  "nitre  earth,"  or  red 
clay,  which  by  lixiviation  lields  about  6.5  per  cent,  of  potassium  nitrate. 
In  the  early  settlement  of  the  country  this  deposit  is  said  to  have  been 
utilized  and  the  nitrate  used  in  the  making  of  gunpowder,  whence  the 
name  of  "  Saltpetre  Cave." 

Fauna.  No  water  was  found  in  the  cave,  hence  animal  life  was 
scarce.  A  few  specimens  of  the  "  little  brown  bat"  were  seen  clinging  to 
the  ceiling,  and  the  dens  and  characteristic  odor  of  foxes  were  noted  in 
several  places.  The  ThysaDuran  was  plentiful  in  a  few  of  the  damper 
Bpots  on  the  floor.  Of  Diptera,  hut  two  species,  Blepkaroptera  pubescent 
Loew  and  B.  speeut  n.  sp.,  were  found  on  the  walls,  while  a  few  speci- 
mens of  the  most  common  cave  spider,  Mela  menardi,  was  the  sole  repre- 
sentative of  the  Arachnida.     No  beetles,  myriapods  or  crustaceans  were 


:y  Google 


INDIANA  CAVES   AMD  THEIB   FAUNA. 


BBILOH   CAVE. 


Tbe  entrance  to  this  cave  is  at  the  bottom  of  a  sink  hole  a  few  rods 
north  of  Shiloh  Church  (northwest  quarter  section  18,  township  5  north, 
range  1  weal),  about  seven  milee  northwest  of  Bedford,  Lawrence  County. 
Except  after  a  heavy  rain,  no  water  flows  through  the  entrance,  but  a 
Stream  runs  the  entire  lengih  of  the  main  cave,  entering  it  from  beneath 
a  great  mass  of  fallen  rock  which  has  partially  closed  the  entrance,  and 
meandering  from  side  to  side  on  the  floor  in  its  onward  course.  On  en- 
tering, one  descends  rapidly  for  about  twenty-five  feet,  and  then  reaches 
the  general  level  of  the  main  passage.  This  passage  is  from  fifteen  to 
twenty  five  feet  high  and  about  tbe  same  width  for  2,000  feet,  which  was 
as  far  as  it  was  explored,  tbe  water  becoming  too  deep  to  wade  beyond 
that  point.  It  far  exceeded  any  of  the  previous  caves  visited  in  the 
number  and  size  of  its  stalactites  and  stalagmites,  many  of  which  were 
of  exceeding  clearness.  In  the  words  of  Prof.  John  Collett,  who  visited 
the  cave  in  1873,  "  the  lofty  sides  are  draped  and  festooned  with  stalac- 
•  tiles,  sometimes  hanging  in  graceful  folds  or  ribbed  with  giant  corruga- 
gationa.  Above,  the  roof  and  overhanging  sides  bristle  with  quill  like 
tubes,  fragile  as  glass,  each  tipped  with  a  drop  of  water  which  sparkles 
in  the  lamplight  like  a  crystal  jewel." 

Three  hundred  feet  from  the  entrance  three  jets  of  water  pour  down 
from  the  right  wall  of  the  cave,  and  add  to  the  size  of  the  stream  along 
its  floor.  These  falls  vary  in  height  from  seven  to  ten  feet,  and  together 
they  produce  a  roaring  sound  which  is  echoed  far  along  the  main  pass- 
ageway. 

From  this  point  onward  the  walls  are  dripping  more  or  less  and  are 
fringed  wiih  small  stalactites.  About  900  feet  from  the  entrance  are 
two  large  stalagmites,  one  of  which,  named  by  Collett  "  The  Image  of 
the  Manitou,"  has  been  broken.  Originally  it  must  have  been  six  feet 
in  height  and  eighteen  inches  in  diameter. 

Several  branches  leave  the  main  passage  but  all  but  one  are  short  in 
length.  The  one  exception  turns  to  the  right  about  1,500  feet  from  the 
entrance  and  extends  in  a  south  we  iterly  direction.  At  first  it  is  a  high, 
narrow  fissure  with  the  jutting  walls  bearing  many  stalactites.  A  stream 
of  water  covers  the  entire  floor,  and  from  far  in  tbe  distance  comes  a 
murmuring  sound  caused  by  a  succession  of  water  falls,  four  in  number 
and  in  size  small,  which  occur  at  short  intervals  along  the  passage. 
Wading  through  pools,  clinging  to  corners  of  jutting  ledges,  climbing 
over  slippery,  perpendicular  banks  we  make  our  way  until  finally  the 
passage  begins  to  rise,  and  tbe  limestone  gives  place  to  a  dark  shale,  and 
this  in  time  to  a  light  colored  clay.  We  are  900  feet  from  the  fork  and 
think  we  are  nearing  tbe  surface  and   will  soon   find  our  way  above 
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ground,  when  all  at  once  our  lights  go  out  and  we  stagger  backward 
through  utter  darkneae,  escaping,  as  if  by  a  miracle,  the  clutches  of  the 
deadly  choke-damp  which  lurks  for  unwary  explorers  amidst  the  deep- 
est recesses  of  this  cave. 

Beyond  the  point  where  this  right  branch  leaves  it,  the  main  passage 
continues  in  a  southerly  direction  and  was  explored  until  the  back  water 
from  the  dam  at  the  mouth  of  the  cave  became  too  deep  to  wade.  As 
we  were  preparing  tn  leave  the  cave  a  heavy  thunder  shower  came  up, 
and  the  water  soon  poured  in  torrents  through  the  sink  bole,  and  adding 
its  volume  to  that  of  the  enlarged  stream  within  the  cave,  soon  covered 
the  entire  floor  to  a  depth  of  nearly  two  feet. 

Leaving  the  cave  after  the  shower  had  subsided,  a  visit  was  made  to 
the  mill  at  its  mouth.  This  is  located  in  one  of  the  ravines  or  breaks  of 
Salt  Creek,  about  two-thirds  of  a  mile  south  of  Shiloh  Church.  Here  a 
heavy  wall  of  masonry  has  been  built  across  the  mouth  of  the  cave,  which 
is  on  the  hillside,  forty  feet  above  the  mill.  This  dams  the  water  back 
until  it  entirely  fills  the  cave  for  quite  a  distance.  In  wet  seasons  the 
water  is  sufficient  to  grind  full  time,  but  in  dry  seasons  the  mill  often  has 
to  be  shut  down  for  several  days  to  allow  the  water  to  "  head  up." 

Fauna.  Professor  Collett  reported  the  animals  inhabiting  Shiloh  Cave 
as  "coons,  rats  aud  ant-lions."  None  of  these  were  seen  by  the  writer, 
nor  were  any  vertebrates  noted.  Of  crustaceans,  the  blind  crayfish,  Cam- 
bams  pellveidvs  (Tellk.),  was  quite  common  in  the  pools  of  the  stream  flow- 
ing through  the  cave.  Two  small  aquatic  Hemiptera-Heteroptera  of 
the  genus  Gorixa  were  taken,  by  dredging,  about  350  feet  from  the  en- 
trance.    These  were  the  only  specimens  of  Hemiptera  taken  in  Indiana 

A  single  specimen  of  the  true  cave  beetle,  Anophthalmia  tenuis  Horn, 
represented  the  Coleoptera;  while  of  Diptera,  Bkpharoptera  pubescent 
Loew,  and  two  new  species,  B.  latent  and  Mycetophila  umbral.iout,  were 
secured.  A  single  myriapod,  lAthobiwi  pp.  ?  and  a  stone  cricket,  Ceuilio- 
pliilus  macvlatm  (Harris),  completed  the  living  forms  noted  in  the  cave. 

DONNEHUE's  CAVE. 

The  mouth  of  this  cave  is  located  near  the  foot  of  one  of  the  bluffs  of 
White  River,  500  yards  distant  from  that  stream  and  two  and  one-half 
miles  southwest  of  Bedford,  Lawrence  County,  in  the  southwest  quarter 
of  section  Ii7  (township  5  north,  range  1  west).  From  the  mouth  of  the 
cave  a  small  stream  finds  its  way,  the  source  of  which  is  in  a  sink  hole 
three-fourths  of  a  mile  distant  in  a  northeasterly  direction.  The  stream 
is  greatly  enlarged  after  a  heavy  rain,  and  by  its  erosive  action  the  cave 
is  constantly  but  glowly  increasing  in  size. 
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Entering  the  cave,  one 
finds  himself  in  a  commo- 
dious room,  10  feet  high 
and  48  feet  in  width,  the 
floor  of  rock,  covered  in 
places  to  a  depth  of  two  or 
three  feet  with  alluvial 
drift  Fifty  feet  back  this 
narrows  to  12  feet  in  width, 
and  a  short  side  passage 
pots  off  to  the  left,  in  which 
a  number  of  the  cave  sala- 
manders were  found.  Back 
180  feet  from  the  mouth, 
the  passage  was  6J  feet 
high  by  6j  feet  broad,  the 
stream  on  the  floor  about 
three  feet  in  width  and 
three  inches  deep.  Farther 
on  this  stream  deepens  and 
_  AW  Of  DQWOK3QUE.  several  pools  were  found  in 
LwwKtCam^M  wbicb  the  water  was  two 
or  more  feet  in  depth.  At 
a  distance  of  325  feet  the 
main  passage  forks,  and  from  the  right-hand  branch  so  strong  a  current 
of  air  came  that  it  was  impossible  to  use  candles  and  lanterns  had  to  be 
substituted.  The  change  in  lights  made,  the  right-hand  passage  was 
found  to  be  a  narrow,  winding  one,  about  150  feet  in  length,  and  to  lead 
back  iuto  the  main  passage  about  100  feet  farther  from  the  mouth  than 
the  point  from  which  it  started.  All  these  branches  are  through  the 
solid  rock,  and  are  only  water  channels,  three  or  four  feet  high  and  about 
as  wide. 

Beyood  425  feet,  several  side  branches  were  found  to  contain  water  too 
deep  to  wade,  or  to  soon  become  too  low  for  further  progress ;  in  fact, 
the  rock  is  more  honeycombed  wilh  small  passages  than  in  any  cave  vis- 
ited. The  main  passage,  however,  at  about  500  feet  from  the  mouth, 
enlarges  to  a  height  of  40  feet  and  a  width  of  eight  to  ten.  This  por- 
tion is  fur  the  most  part  dry,  the  stream  having  disappeared  in  one  of  the 
low  channels  already  mentioned.  In  some  places  two  floors  are  found,  in 
others  the  greater  part  of  the  upper  floor  has  fallen  in,  leaving  a  portion 
in  the  form  of  a  natural  bridge,  spanning  the  passage  from  side  to  side. 
At  a  point  950  feet  from  the  mouth  the  upper  passage  ends  against  a  per- 
pendicular wall  of  rock,  from  near  the  top  of  whicb  was  a  passage  on- 
ward, but  too  high  from  where  we  stood  to  admit  of  entrance.     The 
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lower  passage  was  followed  to  about  the  same  point,  where  it  became 
two  feet  high  and  three  feet  wide  and  almost  filled  with  water,  thus  bar- 
ring further  progress.  But  few  stalactites  are  found  in  the  cave,  and 
they  are  mostly  of  small  size  and  unattractive  appearance. 

Fauna.  The  cave  salamander,  Spelerpeamaeultemida  (Cope),  was  found 
to  be  more  abundant  in  this  cave  than  in  any  previously  visited.  Several 
were  back  300  feet  or  more  from  the  mouth,  though  most  were  taken 
about  fifty  feet  therefrom.  No  bats  or  other  mammals  were  noted,  though 
tracks  of  raccoons  and  minks  were  plentiful.  Although  the  conditions 
for  aquatic  forms  seemed  most  favorable,  wiih  the  exception  of  the  single 
shrimp-like  crustacean,  Orangonyx  gracilw  Smith,  none  were  seen.  Blind 
crawfish  had  been  previously  found  in  this  cave  by  W.  P.  Hay,  but  the 
raccoons,  or  something  else,  had  caused  their  total  disappearance  in  those 
portions  of  the  cave  explored  by  us.  Of  spiders,  one  species,  Meta 
menardi  Latr.,  was  very  plentiful;  and  of  Diptera,  four  species  were 
taken,  as  follows ;  Sciara  «p? ;  BUpharoptera  latene  and  specus,  two  new 
species  described  hereafter  by  Aldrich  ;  and  IAtnodna  tenebrarum,  also  new 
to  science.  This  last  species  was  found  in  cumpauy  with  a  number  of 
the  larvie  of  the  cave  staphylinid,  Quedius  fpdcem  Horn,  inhabiting  a 
large  pile  of  coon  dung  in  a  recess  of  the  cave,  850  feet  from  the  mouth. 
Here  also  were  taken  a  number  of  specimens  of  the  mature  beetles 
Quediut  fulgidvs  Fabr.  and  Q.  spelteim  Horn,  as  well  as  an  earthworm  as 
yet  undetermined.     No  myriapnds  or  thysanura  were  noted  in  the  cave. 

hamer'b  cave 

has  its  month  on  the  side  of  a  hill  at  the  head  of  a  deep  valley  in  the 
"southeast  quarter  of  section  32  (Tp.  4N,R.  1  E.)  three  miles  east  of 
Mitchell,  Lawrence  County.  Near  the  head  of  this  valley  and  close  to 
the  mouth  of  the  cave  are  the  ruins  of  an  old  stillhouse  and  a  large 
deserted  stone  mill,  both  of  which  were  formerly  run  by  the  stream  of 
water  which  rushes  with  great  force  through  the  month  of  the  cave  fifty 
feet  higher  on  the  hillside.  At  the  time  of  our  visit  the  dam  at  the 
mouth  of  the  cave  was  still  intact  and  the  water  behind  it  filled  the  cave 
to  a  depth  of  four  feet  or  more,  so  that  exploration  was  impossible. 
From  the  mouth  and  through  a  wooden  flumeway  extending  to  the  mill," 
the  water  was  rushing  with  great  speed.  According  to  Prof.  Collett 
(Ind.  Geo).  Survey,  1873,  303),  the  floor,  a  short  distance  within  the 
cave,  was  at  that  time  "level,  six  feet  wide  and  covered  with  a  swift 
stream  of  water  eight  inches  deep,  although  at  places  the  depth  is  in- 
creased to  twenty  feet.  A  boat  of  course  is  needed  for  exploration. 
Three-quarters  of  a  mile'-"  from  the  door  is  the  first  fall.  The  whole 
stream  rushes  down  an  incline  only  three  feet  wide  with  great  violence 
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and  a  noise  that  fills  the  cave.  The  boat  must  be  carried  above  this  ob- 
stacle, when  another  voyage  is  taken  along  a  space  of  300  feet  to  the 
second  falls  or  '  grand  cascade.'  Beyond,  the  cave  is  Ion,  wet  and  full 
of  rushing  water,  which  flows  out  of  a  crevice  in  the  rock.  Eyeless  fish, 
crawfish  and  other  crustaceans  are  found  in  this  and  the  two  adjoining 
caves  which  have  outlets  in  the  grand  amphitheater  in  which  the  mill 
is  situated." 

dohnelson'b  cave. 

Among  Indiana  caverns  the  month  of  Donnelson's  Cave  ranks  next  to 
that  of  Porter's  in  picturesque  beauty.  Indeed,  by  some  it  is  classed  as 
more  attractive.  The  mouth  of  the  cave  is  found  at  the  head  of  a  deep 
gorge  worn  through  the  limestone  by  a  good  sized  stream  which  flows 
from  the  cave  and  down  the  gorge  to  the  broader  valley  beyond.  Many 
centuries  ago  the  cave  extended  the  full  length  of  the  gorge,  and  the 
waters  of  the  stream  flowed  directly  from  its  mouth  into  the  valley. 
Tbe  roof  of  the  underground  channel  finally  became  so  thin  that  it  col- 
lapsed, the  gorge  was  then  started,  and  as  the  centuries  went  by  grew  in 
length,  the  cave  ever  becoming  shorter  by  the  continued  falling  of  the 
roof.  Both  gorge  and  cave  are  located  in  the  southeast  quarter  of  sec- 
tion 33,  township  4  north,  range  1  east,  about  three-fourths  of  a  mile 
east  of  Harness  mill. 

Three  passages  open  directly  into  the  mouth  of  tbe  cave.  The  right 
hand  passage  has  the  level  of  ite  floor  about  five  feet  above  that  of  the 
entrance,  while  the  opening  on  the  left  is  12  feet  above  the  bed  of  the 
stream  and  very  difficult  to  enter  without  a  ladder.  The  middle  passage 
extends  straight  back  from  tbe  common  vestibule  or  main  entry.  The 
latter  is  twenty-five  feet  long,  twenty-one  feet  high  and  eighteen  feet  wide, 
but  at  its  farther  end  is  reduced  to  the  narrow  middle  passage  between' 
great  masses  of  limestone.  The  water  in  this  passage  is  waist  deep  and 
explorations  must  be  made  by  wadiug  or  in  a  light  canoe.  One  hundred 
feet  within  is  a  magnificent  cascade,  where  tbe  stream  rushes  and  leaps 
down  a  narrow  passage  with  such  violence  that  the  noise  is  plainly  heard 
at  the  entrance. 

The  right-baod  passage  for  the  first  lOu  feet  is  about  ten  feet  high  by 
fifteen  wide,  with  a  clay  bottom  and  a  roof  on  a  level  with  that  of  the 
vestibule.  It  then  expands  into  a  large  room,  230  feet  long  and  forty 
feet  wide,  which  lies  east  and  west  at  right  angles  to  the  entering  pass- 
age. This  narrows  at  tbe  west  end  to  twenty  feet,  and  at  one  point  the 
outer  air  flows  in  throagh  a  small  opening  in  the  roof.  From  near  the 
small  end  of  the  room  a  narrow  passage  starts  off  to  tbe  southward  and 
can  be  traveled  for  200  feet,  when  it  becomes  too  small  for  further  ad- 
vance.    Along  this  passage  a  small  stream  flows,  disappearing  through  a 
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hole  in  the  floor  near  the  entrance  to  tbe  larger  room.  Other  than  this, 
both  right  and  left  passages  leaving  the  main  entry  are  dry. 

Tbe  passage  at  the  left  of  the  main  entrance  to  the  cave  ie  about  160 
feet  long  by  twenty  broad,  and  contains  no  points  of  especial  interest.  No 
stalactites  worthy  of  notice  are  fonnd  in  this  cave.  It  is  said  that  about 
the  year  1800  the  nitrons  earth  on  the  floor  of  tbe  two  dry  passages  was 
used  in  the  making  of  saltpetre ;  and  tbe  stream  flowing  from  the  main 
cave  was  afterward  dammed  and  utilized  in  driving  a  woolen,  grist  and 
saw  mill. 

Fauna.  The  blind  fish,  Amblyopsia  spelosut  DeKay,  is  said  to  inhabit 
this  cave,  but  none  were  taken  or  seen  by  the  writer,  though  a  number 
were  secured  in  a  near-by  cave,  which  probably  is  connected  with  this. 

Among  crustaceans,  the  blind  crayfish,  Cambanw  pellucuha  (Tellk.),  and 
the  small  Oaeddottea  tygia  Packard,  were  secured.  Of  spiders,  two  forms, 
the  common  Meta  menardi  lm.tr.,  and  an  above-ground  species,  DoUmedn 
urinator  Hentz,  were  taken.  Of  flies,  two  species  of  Blepharvptera  were 
seen  on  the  walls  of  the  dry  rooms.  No  beetles  or  myriapods  were 
taken. 

CLIFTY   CAVES. 

The  mouths  of  the  two  Clifty  caves  are  about  200  yards  apart,  and  are 
located  at  the  head  of  a  deep  and  narrow  valley  in  the  east  half  of  sec- 
tion 14  (township  3  north,  range  2  east),  about  three  miles  north  of 
Campbellsburg,  Washington  County,  Indiana.  Clifty  Creek  baa  its 
source  in  the  streams  wbieb  emerge  from  the  caves,  and  flows  in  a  north- 
westerly direction  about  four  miles  to  White  River,  into  which  it  empties. 
Its  valley,  especially  the  upper  half,  is  noted  for  the  wild  and  rugged 
scenery,  and  the  vicinity  of  the  caves  is  a  noted  resort  for  pleasure 
seekers. 

The  caves  are  designated,  respectively,  by  the  terms  "wet"  and  "dry," 
the  former  being  the  smaller  of  the  two.  Across  the  mouth  of  the  wet 
cave  a  dam  has  been  built,  and  the  water  emerges  from  it  in  sufficient 
force  to  turn  the  machinery  of  a  distillery  and  grist  mill,  both  abandoned, 
however,  since  tbeir  owner  died,  a  few  years  ago.  The  mouth  of  tbe 
cave  is  a  perfect  archway  in  the  solid  limestone,  fourteen  feet  wide  and 
eleven  feet  from  roof  to  bottom.  The  water  behind  tbe  dam  was  two  and 
a  half  feet  in  depth,  and  deepened  rapidly  as  one  went  back,  and  the  cave 
was  explorable  only  by  boat,  which  we  did  not  possess. 

In  Packard's  "Memoir  of  the  Cave  Fauna  of  North  America,"  p.  16, 
is  an  extract  from  a  report  on  a  visit  to  these  caves  by  Dr.  .John  Sloan, 
of  New  Albany,  in  which  he  states  that  he  went  up  the  stream  in  the 
wet  cave  for  about  200  yards  on  a  raft  of  timber,  at  which  point  rapids 
were  encountered,  over  which  it  was  impossible  to  lift  the  raft,  and  the 
water  above  being  too  deep  to  wade,  he  was  obliged  to  return. 
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TLe  "Dry  Cave"  iu  explored  by  our  party  for  a  distance  of  2,660 
feet,  beyond  winch  it  was  impossible  to  proceed.  The  entrance  is  larger 
than  that  of  the  wet  cave,  being 
eighteen  feet  high  and  twenty 
feet  wide.  Back  100  feet  it  nar- 
rows to  thirteen  feet  in  width, 
and,  fifty  feet  farther,  to  about 
eight  feet,  the  water  at  this  point 
covering  the  entire  floor  to  a 
depth  of  six  inches.  For  the 
first  500  feet  the  main  passage  is 
very  crooked,  but  beyond  that 
point  it  is  comparatively  straight 
and  extends  in  a  general  south- 
westerly direction.  Like  May- 
field's  cave,  it  is  a  mere  water- 
worn  passage,  with  no  large 
rooms,  few  stalactites,  and,  in 
general,  may  be  said  to  be  mo- 
notonous. The  stream  on  the 
floor  winds  from  side  to  side  of 
tbe  cave,  thus  making  the  fre- 
quent crossing  of  it  necessary. 

Several  short  side  branches 
diverge  from  tbe  main  one,  and 
at  a  distance  of  1,300  feet  from 
the  mouth  a  larger  branch  turns 
off  to  the  right,  which  was  ex- 
plored for  about  400  feet,  but 
not  to  the  end,  as  our  time  was 
limited.  The  main  passage  con- 
tinues to  the  left,  and  at  1,800 
feet  we  found  a  large  rock,  30  x 
15  feet,  which  had  fallen  from 
the  roof  and  partially  blocked  the  way.  Two  thousand  feet  from  the 
entrance  tbe  passage  widens  into  a  room  100  feet  across  and  four  feet  in 
height,  which  contains  much  fallen  rook,  but  nothing  else  of  especial  in- 
terest. Beyond  this  the  cave  narrows  again  and  varies  from  twenty  to 
thirty  feet  in  width,  as  far  as  explored. 

Fauna.  Dr.  Sloan  states,  foe.  ait.,  that  blind  fish  are  found  in  the 
"Dry  Cave,"  but,  though  especial  search  was  made  for  them,  none  were 
seen.  Several  cave  salamanders,  Spderpet  mandimuda  (Cope),  were 
taken  from  the  damp  walls  within  100  feet  of  the  entrance.     Bats  were 
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seen  in  email  numbers  hanging  from  the  roof,  and  signs  of  "  coon  "  were 
plentiful. 

One  blind  crayfish,  Gambanu  peUiicidwi  (Tellk.),  and  a  large  number  of 
seeing  ones,  C.  bartmii  Fab.,  represented  the  crustaceans,  both  forms  be- 
ing taken  from  the  same  locality,  about  1,200  feet  from  the  mouth.  No 
myriapods  or  thysan  lira  were  seen.  Of  Arachnid  a,  the  cave  spider,  Met* 
menardi  Latr.  was  common,  hanging  from  a  single  thread  attached  to  the 
roof;  and  a  few  specimens  of  the  cave  harvestman,  Seotolemon  fiawtcent 
(Cope),  afterward  found  abundantly  in  Wyandotte  Gave,  were  secured. 
Several  young  and  one  mature  specimen  of  the  cave  beetle,  Qitediux 
gpdceua  Horn,  were  taken  from  some  refuse  matter,  600  feet  from  the 
entrance,  and  a  representative  of  that  common  above-ground  carabid, 
Harjxdut  pennsylvamouM  De  Geer.,  was  taken  by  the  side  of  the  stream 
flowing  through  the  left  branch,  1,400  feet  from  the  entrance.  It  had 
probably  been  washed  in  by  some  of  the  heavy  rains  the  week  before. 
The  only  additional  forma  taken  were  Diptera,  tbree  species  of  Blepha- 
roplera  being  found  on  the  walls,  and  a  small  gnat-like  form,  Limotina 
tenebrarum,  n.  sp. ,  from  some  refuse  matter,  600  feet  from  the  mouth. 

MABENOO  CAVE. 

This  cave,  which  next  to  Wyandotte  is  the  most  noted  in  Indiana,  is 
located  in  the  northwest  quarter  of  section  6  (township  2  south,  range  2 
east),  a  short  distance  northeast  of  Marengo,  Crawford  County.  The  L. 
£.  &  fit.  L.  Railway  ("Air  Line")  passes  through  Marengo,  and  the 
entrance  to  the  cave  is  less  than  one  mile  from  tbe  station. 

Marengo  Cave  has  been  known  only  since  1 883,  and  the  owners  of  the 
land  on  which  the  entrance  is  located,  were  wise  enough  to  prevent  the 
ruthless  destruction  of  the  stalagmites  and  stalactites  which  form  the 
main  beauty  of  the  cavern.  Some  children  playing  about  a  sink  hole  in 
September  of  that  year,  noted  an  opening  which  had  been  formed  near 
its  bottom  by  a  recent  falling  of  earth  and  rock,  and,  venturing  in,  found 
the  room  now  known  as  "Grand  Entrance  Hall."  Afraid  to  go  farther, 
they  made  known  their  discovery  to  other  persons,  and  in  a  few  weeks 
the  entire  cave  had  been  explored.  A  building  was  soon  afterward 
erected  above  the  mouth,  and  stairways  built,  so  that  entrance  into  the 
cave  could  be  easily  and  safely  made. 

Thousands  of  visitors  bave  since  passed  through  the  cave,  and  no  one 
who  is  at  all  in  sympathy  with  nature  can  come  forth  from  its  corridors 
and  passages  without  leeling  fully  repaid  for  his  peep  into  one  of  her  un- 
derground chemical  workshops  There  the  only  materials  necessary  are 
water  and  limestone.  Given  these  and  time  unlimited,  and  the  varied 
character  and  wonderful  beauty  of  the  products  possible  can  only  be 
realized  by  those  who  have  spent  a  few  hours  in  a  cavern  like  Marengo. 
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Descending  the 
stairway,  after  hav- 
ing been  provided 
with  a  lantern  and 
guide,  the  visitor 
finds  himself  sixty 
feet  below  the  sur- 
face in  the  large 
vestibule  known  as 
the  Grand  En- 
trance Hall  This 
is  a  rerun  W)  feet 
wide,  20  to  30  feet 
in  height,  the  fl"or 
of  dry  earth,  and 
with  [wo  jiBHfltigea 
diverging,  one  hs- 
cerjeling  to  the 
right  and  leading 
through  the  Short 
Rome  and  Crystal 
Palace,  the  other 
descending  to  the 
left  and  lending 
through  the  Long 
Route. 

Taking  first  the 
latter,  we  find  the 
main  pas-age  to  he  12  feet  high  and  about  50  feet 

nig  its  walls  and  roof  are  many  stalactites, 


d  Entrnnce  Hill. 


Junction  Room. 


Rum  IMaam  Cm.  ■'.  wummo. 
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Scattered  at 

a  groups, 


intervals  along  its  walls  and  roof  a 

others  singly,  and  all  possessed  of  fanciful  names  given  them  by  former 
visitors  or  by  the  proprietors  and  guides  of  the  cave.  One  hundred  feet 
from  the  font  of  the  entrance  is  a  slab  of  HmeBtone,  fallen  from  the  roof, 
whose  dimensions  are  18x8x4  feet.  This  is  known  as  Fallen  Rock,  and 
beyond  it  a  short  distance  is,  on  the  right,  a  passageway  known  as  the 
"Cut  Off,"  which  leads  to  tbe  Crystal  Palace.  Continuing,  the  main 
passage  widens  to  30  or  more  feet,  and  for  a  distance  of  80  feet  is  known 
as  Statue  Hall.  In  it  are  some  noteworthy  formations,  the  prettiest  of 
which  is  Mt.  Vesuvius,  a  large,  rounded  stalagmite.  Above  it  is  & 
group  of  slender  stalactites,  down  which  a  stream  of  water  trickles  and 
gives  a  muddy  character  to  the  floor  for  a  distance  of  several  hundred 
feet.  From  the  side  of  the  roof,  on  the  right,  hangs  a  group  of  stalac- 
tites,  their  bases   thin,    wide   and   overlapping,  the    whole    resembling 
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somewhat  a  bunch  of  "long  green,"  whence  the  name  of  ''Tobacco  Shed" 
given  to  this  formation. 

Congress  Hall  succeeds  Statue  Hall,  and  contains  along  the  edge  of  the 
ceiling  some  handsome  formations,  known  as  the  Giant's  Mitten,  Mam- 
moth Pen,  etc.  From  this  hall  the  bed  of  an  old  stream  leaver  to  the 
right  beneath  the  massive  limestone  walls.  Mammoth  Halt,  with  a  width 
of  about  sixty-five  feet  and  a  length  of  300,  comes  next  in  order,  and 
contains  the  Elephant's  Head,  Folded  Lamberquin,  Bridal  Curtains  and 
other  fantastic  formations  of  carbonate  of  lime,  wrought  in  darkneas  in 
ages  past 

Bey.md  Mammoth  Hall  the  passage  divides  and  passes  around  a  nines 
of  uneruded  limestone.  The  branch  on  the  right  rises  ten  or  fifteen  feet 
above  the  level  of  tbe  main  floor  and  enlarges  into  Elk's  Hal],  a  room 
190  feet  long  and  twenty  'eel  high,  which  was  dedicated  and  named,  as 
an  inscription  on  the  walls  informs  us,  by  Louisville  Order,  No.  8,  B.  P. 
O.  E.,  September  27,  1885. 

The  two  branches  converge  again,  and  at  a  distance  of  1,000  feet  from 
the  entrance  enlarge  into  Music  Hall,  a  large  room  containing  a  raised 
platform  of  reck,  known  as  tlie  Band  Stand.  A  short  distance  farther 
on,  a  branch  goes  off'  to  the  left  which  has  been  explored  only  by  guides, 
the  ceiling  being  low  and  the  scenery  possessing  no  especial  interest. 

Fourteen  hundred  feet  from  the  entrance  the  main  passage  again  forks 
the  right  branch  containing  Cave  Hill  Cemetery.  Herein  are  found 
some  beautiful  stalagmites  and  pillars,  one  of  which,  called  Washington's 
Monument,  is  among  the  most  striking  objects  of  the  cave.  Its  height  is 
four  feet  eleven  inches,  and  a  foot  above  the  base  it  is  two  feet  in  circum- 
ference. Composed  of  the  clearest  of  crystalline  limestone,  it  stands 
with  its  white  surface  gleaming  iu  the  dim  Inn  tern  light,  inspiring  the 
visitor  with  a  feeling  of  wonder  as  to  how  an  object  of  such  beauty  and 
purity  could  have  been  fortmd  in  these  depths  of  Cimmerian  darkness. 
Another  monument  of  greater  size,  but  less  imposing,  on  account  of  its 
yellowish  bruwn  e«lor,  is  the  Tower  of  Babel — ten  feet  high  and  six  feet 
eight  inches  in  circumference.  It  stands  among  numerous  smaller  stalag- 
mites, a  short  distance  beyond  Washington  Monument. 

Beyond  the  Tower  of  Babel  the  roof  of  the  right  branch  lowers,  and 
we  crawl  through  a  narrow  opening  and  then  creep  or  stoop  for  quite  a  dis- 
tance through  Creeping  Avenue,  passing  meanwhile  among  many  pillars, 
stalagmites  and  stalactites,  varied  in  form  and  beautiful  to  look  upon. 
We  emerge  and  stand  erect  2,000  feet  from  the  entrance,  in  the  Junction 
Room,  where  the  branch  which  turned  to  the  left  at  the  entrance  to  the 
Cave  Hill  Cemetery  meets  the  right  branch  through  which  we  have 
traveled.  Beyond  this  point  the  cave  narrows  and  the  roof  comes  down 
within  a  foot  of  the  floor.  By  creeping,  crawlingand  twisting  from  side  to 
side  we  manage  to  get  up  a  slippery  hill  and  through  a  small  opening  into 


,v  Google 


.Google 


.Google 


INDIANA    CAVES  AND  THEIR  FAUNA.  147 

the  Fairy  Palace,  a  place  visited  by  few  on  account  of  the  difficulty  of  the 
way.  Here  we  find  the  farthest  explored  part  of  the  cave,  and  in  the 
small  room,  perhaps  ten  feet  wide  and  five  feet  high,  are  thousands  of 
formations,  which  reflect  our  light  in  a  most  brilliant  manner.  Retrac- 
ing our  way  to  the  Junction  Boom,  we  turn  to  the  right  into  the  Prison 
Cell,  a  large  room  which  contains  some  of  the  principal  features  of  the 
cave.  Here  is  the  Leaning  Tower  of  Pisa,  a  stalagmite  six  feet  high, 
with  the  top  inclined  several  inches  beyond  the  base ;  Solomon'sTemple, 
a  group  of  slender  pillars  six  and  a  half  feet  in  height  and  arranged  in 
a  circle;  Administration  Building,  a  pillar  made  up  of  a  series  of  circular 
layers  of  crystalline  limestone,  piled  one  on  top  of  another  so  as  to  cause 
the  whole  to  resemble  a  Japanese  pagoda;  Bunker  Hill  Monument, 
formed  on  a  fallen  slab,  story  on  story  as  the  preceding,  besides  many 
others  as  handsome,  yet  too  numerous  to  mention.  We  pass  from  the 
Prison  Cell,  between  the  Prison  Bars — a  series  of  slender  columns  six 
feet  long  and  *ix  to  eight  inches  in  circumference — into  Washington  Ave- 
nue, the  left  branch  of  the  main  passage  at  the  fork  near  Cave  Hill 
Cemetery.  This  avenue  is  450  feet  in  length,  from  twenty  five  to  forty 
in  width,  and  for  about  one  third  of  its  length  the  ceiling  is  60  low  as  to 
require  a  stooping  position  in  passing  through.  On  the  way  are  many 
small  stalagmites  grouped  in  a  straggling  fashion,  Grant's  Army  and 
Coxi-t'h  Army  being  the  names  given  to  two  of  the  largest  assemblages. 
The  flour  of  Washington  Avenue  is  dry  and  for  the  most  part  composed 
of  earth,  with  here  and  there  a  slab  of  fallen  rock.  Near  the  fork  it  de- 
scends tor  about  fifteen  feet,  and  we  enter  once  more  the  main  passage, 
already  described,  and  make  our  way  along  it  to  the  "  Cut  Off"  leading 
to  Crystal  Palace,  passing  on  our  left  the  Lover's  Retreat,  a  winding  cleft 
which  extends  about  seventy  five  feet  back  into  the  solid  limestone. 

The  Crystal  Palace  is  the  crowning  glory  of  Marengo  Cave.  It  is  a 
small  alcove  or  side  mora,  ninety  feet  long,  fifteen  feet  wide  and  about 
twenty-five  feet  in  height.  At  the  south  end  is  a  perpendicular  wall 
along  which  is  a  drapery  or  vast  sheet  of  stalactites,  and  from  a  project- 
ing shelf  are  many  slender  stalagmites,  the  whole  so  grouped  as  to  resem- 
ble a  giant  pipe  organ.  The  side  nails  are  studded  with  hundreds  of 
small  and  large  formations,  while  from  the  roof  hang  pendent  myriads  of 
slender  stalactites  of  the  clearest  crystal,  which  reflect  with  sparkling 
brilliancy  the  rays  of  the  calcium  or  magnesium  flash  lights.  By  ascend- 
ing a  stairway  fifteen  feet,  one  finds  himself  on  a  balcoDy  in  the  very 
midst  of  these  formations  and  can  pass  back  into  Crystal  Palace  Gallery,  a 
low  pa'sage,  about  150  feet  in  length,  the  floor  of  which  resembles  a  relief 
map,  being  thrown  up  in  many  places  in  narrow  corrugations  and  ridges, 
with  here  and  there  a  pool  of  limpid  water  occupying  the  irregular  and 
shallow  depressions. 
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Descending  the  stairway  and  passing  to  tbe  left,  we  enter  the  Western 
Avenue  or  Short  Route,  the  principal  feature  of  which  is  the  Pillared 
Palace,  where  giant  pillars,  stalactites  and  stalagmites  are  so  numerous 
that  it  is  with  difficulty  the  visitor  winds  his  way  between  and  around 
them.  This  portion  of  the  cave  extends  but  about  150  feet  in  a  westerly 
direction,  and  into  it  has  been  dug  an  artificial  opening  from  the  surface, 
forty  feet  above.  Retracing  our  steps  for  the  last  time,  we  turn  to  the 
left  at  the  mouth  of  the  Pillared  Palace  and  pass  through  another  bower 
of  beauty,  the  Queen's  Palace,  a  small  room,  whose  walla  are  composed 
wholly  of  pillars  and  stalagmites.  Beyond  this  we  pass  the  Diamond 
Dome,  the  largest  stalagmite  of  the  cave,  thirty-one  feet  in  diameter  and 
reaching  from  ceiling  to  floor,  and  emerge  into  GraDd  Entrance  Hall, 
which  was  our  starting-point. 

The  total  length  of  Mareng-i  Cave,  including  the  side  branches  through 
which  we  passed,  was  as  follows: 

I.OHK  K"iite.  font  of  stairway  to  Junction  Room 1,1)50  feet. 

Junction  Room  to  end  of  fairy  Palace 173  fetft. 

Junction  Room  to  1'rUnn  liars 200  feet. 

Washington  Avenue 450  feet. 

Lover's  Retreat 75  feet. 

Kit's  Hall 190  feet. 

Nameless  I'ass 134)  feet. 

Cut-off 100  feel. 

Crystal  Palace  and  Gallery 250  feet. 

Sliorl  Route  to  place  of  starting 310  feet. 

Total 3.S50  feet. 

Within  this  distance  of  less  than  three-fourths  of  a  mile  are  probably 
crowded  more  beautiful  formations  of  crystalline  limestone  than  in  any 
other  known  cave  of  similar  size  in  the  United  States. 

Lacking  the  length,  the  lofty  vaulted  rooms  and  the  grand  scenery  of 
Wyandotte,  Marengo  far  excels  that  cave  in  the  abundance  and  beauty 
of  it*  stalactites,  stalagmites  and  other  cave  formations.  To  those  who 
wish  but  a  glimpse  of  underground  life,  we  most  heartily  commend  it, 
believing  that  a  visit  of  a  few  hours  will. repay  all  who  take  an  interest  in 
tbe  mysterious  and  beautiful  in  nature. 

Fauna  The  fauna  of  Marengo  cave  is  not  aa  varied  and  as  numer- 
ous as  one  would  suppose.  The  short  time  that  has  elapsed  since  the 
cave  was  opened  aud  the  erection  of  a  building  above  the  entrance  have 
prevented  many  forms  of  life  from  entering  and  taking  up  their  abode 
therein.  Of  vertebrates,  a  form  of  the  white-footed  mouse,  Hesperomya 
lewtopti*  Baf.,  is  frequent  in  the  first  250  feet.  Several  were  caught  in 
cyclone  traps,  and,  while  possessing  larger  ears,  longer  whiskers  and  more 
pr  itrudiug  eyes  than  above-ground  specimens,  these  variations  were  not 
definite  enough  to  separate  the  form  even  as  a  distinct  variety.     The 
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cave  salamander,  Spelerpe*  maculicaiuia  (Cope),  was  taken  at  the  side  of 
the  entrance,  and  is  said  by  the  guide  to  occur  thereabouts  at  all  seasons 
of  the  year.  But  one  species  of  crustacean,  Cfecidolaa  dygia  Packard, 
was  secured.  It  was  very  plentiful  beneath  some  pieces  of  boards  in  a 
pool  at  the  side  of  tbe  "Prison  Bars."  The  blind  crayfish  is  said  to 
occur  in  some  pools  near  Diamond  Dome,  but  none  were  to  be  found  at 
the  time  of  our  visit.  The  myriapod,  Pseudotremia  eavernarum  Cope,  so 
common  in  Wyandotte,  is  also  plentiful  in  Marengo,  and  was  the  only 
member  of  the  group  there  taken.  Of  Coleuptera,  but  three  specimens  of 
one  species,  Quediug  fulgidu*  Fab.,  were  secured.  They  were  found 
within  250  feet  of  the  entrance  beneath  a  board  used  to  bridge  a  damp 
spot.  The  ThyeammD,Degeeriacavernaru>n  Packard,  was  plentiful  and  a 
single  specimen  of  a  larger,  lead  colored  species  was  taken  in  company 
with  the  beetle  above  mentioned.  Two  species  of  Diptera,  both  new  to 
science  and  one  representing  a  new  genus,  were  taken.  They  are  de- 
scribed, in  a  paper  accompanying  this  report,  by  Prof.  J.  M.  Aldrich, 
under  the  name  ol  Linmina  tenebrarum  and  Odondipoda  (n.  g.)  sayi. 
The  former  was  taken  in  several  other  caves,  the  latter  only  in  Marengo, 
400  feet  from  the  entrance.  The  only  additional  form  of  animal  life 
taken  was  Nesticu*  carieri  Em.,  a  small  spider,  several  specimens  of 
which  were  found  crawling  over  the  damp  rocks,  300  feet  in  the  main 
passage.  Three  species  of  fungus,  one  thin,  white,  and  spreading  over 
the  under  side  of  boards,  another  spreading  in  large,  thiu,  fan-shaped 
masses  over  rocks;  and  the  third,  a  large  stemmed  toadstool,  were  taken 
about  400  feet  within  the  cave. 

WYANDOTTE  CAVE. 

Nest  to  Mammoth  Cave,  Kentucky,  Wyandotte  is  the  largest  cavern 
in  the  United  States.  Its  enormous  underground  halls  and  vaulted 
domes,  its  gigantic  fluted  columns,  and  vast  piles  of  fallen  rock  are  un- 
excelled in  any  other  American  cavern.  Its  situation  among  the  rugged 
hills  which  form  the  breaks  of  the  Ohio  River,  in  a  country  as  yet  primi- 
tive in  character,  where  game  is  plentiful,  and  Ashing  in  the  clear  waters 
of  Blue  River  exceptionally  good,  makes  it  a  most  inviting  Bpot  for  a  sum- 
mer's outing. 

Around  the  hotel,  situated  on  a  commanding  eminence  in  a  natural 
wooded  grove  close  to  the  cave,  grow  many  forms  of  plant  life  which  are 
strangers  to  central  and  northern  Indiana,  while  in  the  cave  dwell  many 
sightless  animals  whose  habits  of  life  are  yet  unknown,  so  that  tbe  bot- 
anist and  zoologist  may  add  to  tbe  study  of  tbe  cavern  itself,  the  pursuit 
of  their  favorite  studies. 

History.  The  records  concerning  Wyandotte  Cave  go  back  only  to 
1812.     During  the  war  with  England  the  demand  for  gunpowder  became 
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bo  great  that  much  of  the  nitrons  earth  in  the  caves  of  Indiana  and  Ken- 
tucky was  utilized  in  the  manufacture  of  potassium  nitrate,  or  saltpetre, 
one  of  the  princijial  ingredients  of  gunpowder.  What  is  now  called  the 
"Old  Cave,"  was  the  only  portion  of  Wyandotte  then  known  to  the 
whites,  and  to,  it  the  name  of  "Indiana  Saltpetre  Cave"  was  given  by  a 
Dr.  Adams  who  first  preempted  the  land  on  which  the  cave  was  located, 
for  the  purpose  of  manufacturing  saltpetre.  He  carried  on  the  business 
on  an  extensive  scale  from  1812  to  1817,  and  remains  of  leaching  hop- 
pers, troughs,  etc.,  can  yet  be  seen  near  the  mouth  of  the  cave,  and  at 
"Saltpetre  Cave,"  about  a  third  of  a  mile  distant.  The  close  of  tbe  war 
made  the  "  pet  re "  business  unprofitable,  and  Dr.  Adams  relinquished  his 
claim. 

In  181!)  Mr.  H.  P.  Rothrock,  the  father  of  the  present  proprietor, 
purchased  the  land  from  the  Government,  paying  the  prevailing  price, 
one  dollar  and  twenty  five  cents  per  acre.  He  did  not  attach  any  value 
to  the  cave,  but  wished  the  land  for  the  timber  growing  upon  it,  he  hav- 
ing erected  a  sawmill  on  the  banks  of  Blue  River,  about  a  mile  from  the 
mouth  of  the  cave. 

But  little  attention  was  given  to  the  cave  by  the  owner  and  tbe 
residents  of  the  vicinity.  In  fact  the  latter  considered  it  a  nuisance  and 
in  1843  succeeded  in  getting  the  State  Legislature  to  pass  a  law  com- 
pelling Mr.  Rothrock  to  fence  up  the  entrance,  so  as  to  prevent  cattle 
from  entering  and  licking  the  epeom  salts,  which  the  cave  contains  in 
abundance.* 

The  only  published  account  of  Wyandotte  cave  previous  to  1850 
which  has  come  to  my  notice  is  found  in  Flint's  Geography  of  the  Mis- 
sissippi Valley,  1833,  p.  3811,  as  follows : 

"Like  Alabama  and  Tennessee,  Indiana  abounds  with  subterranean 
wonders  in  the  form  of  eaves.  Many  have  been  explored,  and  some  of 
them  have  been  described.  One  of  them  is  extensively  known  in  tbe 
western  country  by  the  name  of  '  the  Epeom  Salts  Cave.' 

"It  is  not  very  far  from  Jeffersonville.  When  first  discovered  the 
salts  were  represented  as  being  some  inches  deep  on  tbe  floor.  The  in- 
terior of  this  cave  possesses  the  usual  domes  and  chambers  of  extensive 
caverns,  through  which  the  visitant  gropes  a  distance  of  a  mile  and  a 
quarter  to  tbe  'pillar,'  which  Is  a  splendid  column,  fifteen  feet  in  diame- 
ter and  twenty  five  feet  high,  regularly  reeded  from  top  to  bottom. 
Near  it  are  smaller  pillars  of  the  same  appearance. 

"  The  stilt  in  question  is  sometimes  found  in  lumps  varying  from  one 
to  ten  pounds.  The  floors  and  walls  are  covered  with  it  in  the  form  of  a 
froat,  which,  when  removed,  is  speedily  reproduced.  Tbe  earth  yields 
from  four  to  twenty  pounds  to  the  bushel,  and  the  product  is  said  to  be 


*  BaTiMd  Stetutaa  1813,  Clnu> .  53..  p.  97i,  mo.  67. 
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of  the  beat  quality.  Nitre  it  also  found  in  the  cave  in  great  abundance, 
and  sulphate  of  lime  or  plaster  of  paria.'' 

In  1850  a  party  from  Fredonia,  Ind  ,  observing  that  a  current  of  air 
was  passing  from  beneath  a  large,  loosely  placed  flat  rock,  1,000  feet 
from  the  nrtuth  and  at  the  point  at  which  the  route  of  the  "Old  Cave" 
turns  abruptly  to  the  le't,  succeeded  in  prying  the  rock  loose  and  found 
the  opening  since  known  as  Fat  Mnn's  Misery.  This  they  entered  and 
passed  through,  and  for  the  first  time  white  men  stood  in  the  "New 
Cave."  The  "  L -tig  Route"  w..s  soon  explored  js  far  as  the  Sulphur 
Spring  in  Rothrock's  Cathedral,  and  the  "Short  Route"  to  its  present 
known  limits  About  a  year  afterward  a  small  opening  through  a  staiag- 
mitic  f.  r  mat  ion  by  the  side  of  the  Sulphur  Spring  was  observed,  and  by 
active  use  of  hammers  and  drills  was  enlarged  sufficiently  for  persons  to 
enter.  The  oj>ening  was  called  the  "Augur  Hole,"  and  through  it  ex- 
plorers passed  and  made  their  way  as  for  as  the  ends  of  Wabash  Avenue 
and  the  Fairy  Palace.  In  1858  W.  R.  and  J.  G.  McColliater  enlarged 
the  opening  leading  from  the  "  Easter  Room  "  and  partially  explored  the 
passage  now  known  as  the  "Unexplored  Umite."  The  next  year  Mr. 
G.  J.  Langsdale  and  Washington  R  >throck  finished  the  exploration  of 
this  passage  as  tar  as  Rothrock's  Island.  This  include*  all  the  explored 
portions  of  the  cave,  with  the  exception  of  Milroy's  Temple,  which  was 
discovered  by  a  parly  of  students  from  Wabash  College  in  1878.  A 
number  of  descriptions  of  the  cave  have  appeared  in  various  papers, 
magazines  and  reports;  a  list  of  those  which  have  come  under  the  writer's 
notice  being  found  in  the  bibliography  at  the  end  of  the  present  paper. 

The  mouth  of  Wyandotte  cave  is  located  in  the  southwest  quarter  of 
section  27  (township  3  south,  range  2  east),  Jennings  Township,  Craw- 
ford County,  Indiana.  The  nearest  railway,  the  "Air  Line,"  passes 
through  Milltown,  nine  miles  distant  from  the  cave,  over  an  exceedingly 
rough  road.  From  Corydon,  the  county  seat  of  Harrison  County,  the 
distance  is  about  twelve  miles,  and  the  road  a  fair  one  fi>r  southern  In- 
diana. This  route  is  a  most  pleasant  drive  in  the  summer  or  autumn, 
and  leads  one  down  the  romantic  valley  of  Blue  River.  For  several 
miles  the  road  follows  along  the  limestone  bluff  od  the  right  side  of  that 
stream,  in  many  places  having  been  excavated  in  the  side  of  the  bluff 
forty  or  more  feet  from  the  water  below.  From  Leavenworth,  on  the 
Ohio  River,  the  nearest  point  for  steamers,  the  distance  is  five  miles. 

The  Cave  Hotel  is,  according  to  measurements  made  by  Professor  Col- 
lett,  220  feet  above  Blue  River,  across  whose  narrow  valley  "Greenbrier 
Mountain,  with  sharp,  conical  peak  and  steep  faces,  belted  with  massive 
rings  of  rock,  variegated  with  evergreen  cedars,  affords  a  scene  of  quiet, 
stately  beauty."*  From  the  hotel  a  pathway  leads  down  a  gradual  slope 
to  the  mouth  of  the  cave  100  yards  away. 


•ColUttt,  (i«*L.  Burr.  Ind.,  1878.  1ST. 
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The  Old  Cave.  We  shall  first  describe  that  portion  of  the  cave 
known  previous  to  1850,  and  at  present  called  by  the  guides  the  "  Old 
Cave."  The  mouth  of  the  cave  is  twenty  feet  wide  and  six  feet  high  ; 
the  roof  arched,  the  floor  of  earth,  with  here  and  there  a  fallen  alab  of 
rock.  For  perhaps  100  feet*  we  descend  gradually  and  enter  a  spacious 
corridor  known  as  Faneuil  Hall,  forty  feet  wide,  eighteen  feet  high,  and 
probahly  180  feet  in  length.  Across  the  farther  end  of  this  hall  a  atone 
wall  has  been  built,  and  a  doorway  constructed,  and  through  this  one 
passes  into  Twilight  Hall,  where  the  last  rays  of  daylight  disappear  and 
the  King  of  Darkness  begins  his  reign.  Stopping  a  few  moments  to  ac- 
custom our  eyesight  to  the  changed  conditions,  we  pass  onward  and  soon 
enter  the  "Columbian  Arch,"  an  almost  perfect  semi- cylindrical  tunnel, 
seventy-five  feet  in  length.  From  this  we  emerge  into  "Washington 
Avenue,"  a  grand  passageway,  275  feet  long,  thirty  ft>et  wide  and  forty 

•The  proprietor  of  the  euro,  Mr.  H.A.  Roth  rook,  would  not  permit  aeoorale  measure 

at  given  in  the  previous  geological  reports  have  many  of  them  been  greatly  exaggerated, 
Tho  map  of  the  oar*  accompanying  this  report  is  the  same  aewaa  published  in  the  report  for 
1878,  it  being  Impossible  to  make  a  new  map  without  new  measurements  to  verify  the 
die  lances. 
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feet  high.  Near  the  far. her  end  is  'Falling  R"ck,"  a  huge  mass  of 
limestone,  resting  partly  on  edge,  33x16x14^  feet  in  dimensions,  and 
weighing,  therefore,  about  535  tons.  Apes  ago  tt  fell  from  the  roof  and 
assumed  its  present  position,  one  which  earthquakes  have  failed  to  change, 
but  which  appears  dangerous  to  the  average  visitor  who  passes  beneath 
its  towering  form. 

Within  Washington  Avenue  a  peculiar  pungent  odor  became  notice- 
able, and  inquiry  as  to  its  source  brought  information  from  the  guide 
that  in  1884  certain  gentlemen  of  Evansville  attempted  to  corner  the 
onion  industry  of  southern  Indiana  by  buying  up  all  the  onion  sets  pro- 
duced that  season.  Wishing  a  suitable  storehouse,  they  rented  room  in 
the  cave  and  deposited  therein  several  hundred  barrels  of  the  sets.  But, 
however  suitable  the  pure  cave  air  is  for  the  preservation  of  sweet  pota- 
toes and  other  mild  edibles,  it  failed  to  act  in  like  manner  on  the  onions, 
and  they  soon  began  to  sprout  and  grow.  All  were  lust  and  were  allowed 
to  remain  in  the  cave,  their  shriveled  skins  and  pungent  odor  still  remind- 
ing the  visitor  thereto  of  an  attempted  financial  "corner,"  which  failed  to 
materialize.  Another  odor,  more  strong  aud  disagreeable,  especially  in 
autumn  and  winter,  is  noted  at  this  point  or  before.  It  is  that  of  the  ex- 
halations of  thousands  of  bats,  which  make  the  cave  a  winter-abiding 
place.  Their  faint  squealing  notes  and  flutter  of  wings  are  the  only 
sounds  that  greet  us  from  the  depths  of  darkness  beyond. 

Passing  under  the  "Falling  Rock"  and  up  a  short  declivity,  we  find 
ourselves  in  Banditti  Hall,  fifty  feet  wide,  forty  to  fifty  high,  and  par- 
tially filled  with  rugged  fallen  rock,  grouped  in  great  masses  on  eitber 
side  of  the  pathway.  Stepping  from  slab  to  slab,  we  pick  our  way,  until 
finally  the  guide  calls  a  halt  and,  lighting  some  "  red  fire,"  directs  our 
attention  to  two  outline  figures  formed  on  the  ceiling  above,  by  the  scaling 
of  the  dark  exterior  from  the  whiter  limestone.  To  one  the  name  "Wyan- 
dotte Chief"  was  given  many  years  ago  by  a  correspondent  of  the  Cincin- 
nati Timet,  who  wrote  of  it  as  follows  :  "  We  look  up  and  see  above  the 
Falling  Rock  a  mass  of  white  limestone  resembling  the  front  of  an  Indian 
ehief,  with  crown  shorn  to  the  scalp  lock  and  fanciful  ear-rings  dangling 
from  the  ears.  There  he  hangs,  seemingly  suspended,  like  Mahomet's 
coffin,  keeping  his  dark  and  weary  vigils,  waiting  to  gloat  over  the  death 
of  some  daring  paleface,  crushed  by  the  Falling  Rock  below."  Upon  the 
other  figure,  which  resembles  the  facial  characters  sometimes  seen  in 
Punch  and  Judy  shows,  the  fanciful  name  of  "  Betsy  and  I  Are  Out"  has 
been  bestowed. 

Banditti  Hall  is  the  closing  portion  of  the  common  entry  to  both  the 
Old  and  New  eaves.  At  its  farther  end  the  opening  leading  bo  the  Old 
Cave  is  seen  on  the  left,  some  twenty  feet  above  the  level  of  the  floor, 
while  about  the  same  distance  below,  on  our  right,  opens  the  doorway 
into  "Fat  Man's  Misery"  and  the  New  Cave  beyond. 
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Climbing  a  steep  ascent  into  the  Old  Cave,  we  find  ourselves  at  first  in 
»  passageway  ten  feet  wide  and  seven  feet  high,  with  the  floor  of  ochery 
day  a  number  of  feet  thick,  the  wall*  of  oolitic  limestone,  and  the  roof 
here  and  therewith  the  more  soluble  portions  dissolved  uulil  it  resembles 
a  coarse-celled  honeycomb  in  appearance.  Passing  onward  beneath 
"Pigmy  Dome,"  we  enter  "Continued  Arch," a  long  passageway  eight 
feet  in  height,  ten  feet  wide,  with  an  occasional  crystal  of  selenite  glisten- 
ing on  the  dry  and  dusty  floor.  From  thie  we  pass  into  the  "Canopy," 
a  circular  room,  twenty  feet  in  diameter  and  ten  feet  high,  with  a  smooth 
white  roof.  This  is  succeeded  by  another  l»ng,  low  passage,  where  stoop- 
ing is  necessary  for  some  distance,  and  then  we  pass  down  through  a 
narrow  passage  iuto  Lucifer's  Gorge,  forty  feet  deep,  with  precipitous, 
jagged  rocks  overhanging  the  pities.  Up  we  climb  once  more,  from  rock 
to  rock,  and,  reaching  another  opening,  crawl  over  a  natural  bridge,  and 
on  bands  and  knees  creep  for  seventy-five  feet  through  the  "Grecian 
Bend."  Finally  we  emerge  into  Odd  Fellows'  Hall,  one  of  the  grand 
underground  rooms  for  which  Wyandotte  is  noted.  This  we  measured 
carefully  and  found  to  be  ninety  feet  wide,  210  feet  long  and  sixty-five 
feet  or  more  in  height.  The  massive  ledges  of  limestone  forming  the 
walls  project  toward  the  top,  each  layer  a  few  inches  farther  than  the  one 
below,  so  that  the  ceiling  is  oval  in  shape,  much  narrower  than  the  floor 
and  appears  to  be  hollowed  out  by  successive  fallings  of  rock.  Great 
masses  of  fallen  rock  partially  fill  the  room,  and  bats  by  tens  of  thousands 
bang  head  downward  from  the  ceiling.  We  extinguished  the  lights,  and 
their  low  squealing  notes  became  instantly  bushed,  and  the  only  sound 
which  broke  the  death  like  stillness  was  a  continuous  faint  and  lisping 
noise,  like  the  ripple  of  water  over  a  distant  waterfall,  due  probably  to 
the  rustle  of  the  wings  of  such  as  were  flying  through  the  Plutonian 
darkness. 

On  the  right  side  and  about  fifty  feet  from  the  entrance  to  Odd  Fel- 
lows' Hall  is  a  pit  hole  or  perpendicular  cleft  in  the  floor,  through  which 
an  average  sized  man  can  just  squeeze  himself.  This  is  the  opening  into 
Rothrock's  Straits,  a  deep  and  narrow  passageway  which  connects  with 
the  new  cave  in  Rothrock's  Cathedral. 

From  Odd  Fellows'  hall  we  climb  by  a  rugged  stairway  and  pass 
onward  through  narrow  passages,  and  beside  pits  and  chasms — the  way 
ever  seeming  to  grow  rougher — the  hills  and  valleys  following  each 
other  in  rapid  succession.  In  one  place  we  descend  full  fifty  feet  and 
from  the  bottom  note  on  our  right  tbe  perpendicular  walls  of  rock  known 
as  tha  "Cliffs.''  Over  these  in  ages  past  a  drapery  of  stalactites  has  been 
thrown  in  graceful  folds,  resembling  a  cascade  which  in  mid-air  has  been 
congealed  into  stone,  and  is  most  worthy  of  its  name—"  The  Falls  of 
Minnehaha."  Below  these  overhanging  cliffs  is  the  gaping  mouth  of  the 
"Pit" — a  deep  cavity  leading  by  one  drop  fifty  feet  into  space — as  yet 
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unexplored.  From  the  foot  of  the  "CliSs"  we  make  our  way  with  dif- 
ficulty up  Uncle  Sam's  Stairway  and  then  under  the  "  Dead  Fall,"  a 
large,  flat  rock  which  lies  at  an  iodine  across  the  passage,  the  upper 
edge  supported  by  le.=s  than  three  inches  of  a  tbin  rock  projecting  from 
the  wall.  From  the  "Dead  Fall"  onward  for  a  distance  of  perhaps 
1,000  feet  the  way  is  a  succession  of  steep  climbs  and  steeper  descents, 
varied  by  an  occasional  craw)  on  hands  and  knees ;  and  a  final  twisting 
of  the  body  into  shapes  innumerab'e  in  order  to  effect  the  passage  of  the 
"  Screw  Hole,"  which  forms  the  portal  to  the  "  Senate  Chamber,"  the 
final  room  of  the  Old  Cave. 

Collet t  describes*  the  Senate  Chamber  "  as  a  vast  elliptical  amphi- 
theater, estimated  at  six  hundred  feet  long  and  one  hundred  and  fifty 
feet  wide.  The  sides  are  built  up  with  massive  ledges  of  limestone, 
thinning  and  converging  upward  into  a  monster  dome,  with  a  flat  ellip- 
tical crown  fifty  by  twenty  feet  in  diameter.  The  center  of  this  vast 
room  is  piled  up  with  a  great  mass  of  rocky  debris  fallen  from  the  im- 
mense cavity  above." 

Other  than  the  dimensions,  the  above  is  an  excellent  description  of 
the  room.  Exact  measurements  show  the  room  to  be  144  feet  long  and 
56  feet  in  width.  The  mass  of  fallen  rock  in  the  center,  known  as  "Capi- 
tol Hill,"  is  about  thirty-two  feet  in  height  and  is  crowned  to  a  depth  of 
several  feet  with  an  immense  mass  of  stalagmitic  material.  From  the 
center  of  this  mass  rises  from  the  top  of  the  hill  the  grandest  natural 
wonder  in  Wyandotte  Cave — the  great  fluted  column  of  satin  spar,  or 
cryslalliue  carhonale  of  lime,  known  as  the  "  Pillar  of  the  Constitution." 
Perfectly  cylindrical,  seventy-one  feet  in  circumference,  and  extending 
from  the  crest  of  the  hill  to  the  ceiling  above,  this  enormous  column  ex- 
ceeds in  magnitude  any  similar  formation  in  any  known  cave  on  earth. 
From  the  point  where  it  first  became  visible  in  the  dim  light  of  onr 
candles  it  appeared  "like  an  immense  spectral-looking  iceburg  looming 
up  before  us,  looking  as  if  it  had  just  arisen  from  the  foaming  waves  of 
the  ocean  on  a  dark  and  foggy  night."  The  entire  column  is  composed 
of  "satin  spar" — a  rather  soft,  white,  striated  mineral,  the  purest  form 
of  carbonate  of  lime.  From  one  side,  near  the  base  of  the  column,  baa 
been  removed  by  the  Indians  or  some  prehistoric  race  in  ages  past,  sev- 
eral hundred  cubic  feet  of  this  material.  A  full  account  of  some  inter- 
esting discoveries  made  here  will  be  given  farther  on  under  the  heading 
of  "  Former  Visitors  to  Wyandotte  Cave." 

Down  the  sides  of  the  "Pillar"  tiny  streams  of  water  are  constantly 
trickling,  and,  spreading  out  upon  the  top  of  the  bill,  quickly  evaporate, 
leaving  behind  the  solid  particles  to  make  thicker  the  crust  of  so-called 
"alabaster,"  which  covers  the  rough  edges  of  the  mass  of  rocks.     This 
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will  continue  for  thousands  of  years,  until  ultimately,  by  continued  ac- 
cretions, this  bill  will  reach  the  ceiling  and  enclose  entirely  the  wondrous 
pillar  with  its  flu  tings  and  carvings,  wrought  in  ages  past  by  that  magic 
graver — water- 
Back  of  the  "Pillar  of  the  Constitution"  is  the  "Cbatr  of  State"— 
another  handsome  mass  of  stalactites  and  stalagmites  that  extends  from 
the  top  of  the  hill  to  the  ceiling.  Behind  this  on  the  right  is  the  entrance 
to  "Pluto's  Ravine,"  the  roof  of  which  is  studded  with  representations  of 
sprigs,  twining  tendrils  and  branching  corals,  all  wrought  from  calcite 
and  "alabaster"  in  most  exquisite  fashion  by  the  hand  of  nature.  Many 
are  broken,  being  the  remains  of  those  removed  before  1850,  when  the 
cave  and  its  contents  were  esteemed  but  lightly  by  the  owuer,  and  no  care 
was  taken  to  prevent  its  despoliation  by  visiting  vaudals.  Beyond  this 
point  one  can  penetrate  but  a  lew  yards  in  the  "Old  Cave,"  the  roof  and 
floor  coming  clime  together  and  barring  farther  progress. 

Much  diversity  of  opinion  prevails  as  to  the  distance  between  the  "Pil- 
lar of  the  Constitution"  and  the  mouth  of  the  cave.  St  file,  in  his  work 
published  in  18H4,  says  it  is  ''just  three  miles."  Both  Collett  aud  Hovey 
place  it  at  two  miles.  Flint,  in  1833,  before  it  was  thought  necessary  to 
exaggerate  the  distance,  gives  it  as  one  and  a  quarter  miles.  Pedometer 
measurements,  made  by  Mr.  Peddle,  make  it  one  and  one-fix! h  miles,  so 
that  Flint's  statement  is  probably  not  fur  out  of  the  way.  The  rough 
character  of  the  passage,  the  many  sleep  ascents  aud  corresponding  de- 
clivities, added  to  the  oppressive  silence,  cause  persons  unaccustomed  to 
subterranean  travels  to  think  the  distance  much  greater  thau  it.  really  is.* 
Short  Route.  As  before  noted,  one  must  pass  from  the  mouth  of  the 
cave  to  the  end  of  Banditti  Hall  and  there  start  on  the  Short  Koute 
through  a  narrow  and  slippery  descending  pa»s»ge  known  as  the  "Scut- 
tle" or  "Fat  Man's  Misery."  By  sliding  or  crawling  downward  for  about 
16  feet,  we  find  ourselves  at  the  entrance  of  "Ba's  Lodge,"  a  low  room 
70  feet  long,  21  feet  wide  and  five  to  six  feet  high,  the  walls  aud  roof 
begrimed  with  the  smoke  of  fires  kindled  by  former  inhabitants,  of  which 
more  anon  ;  the  floor  a  mixture  of  dry,  dusty  earth,  with  here  aud  there 
a  piece  of  fallen  limestone.  We  have  been  gradually  descending  from 
the  mouth  of  the  cave  to  Bat's  Lodge,  and  barometer  measurements 
show  the  floor  to  be  150  feet  lower  than  the  Cave  Hotel.  Beyond  this 
room  the  roof  bo  closely  approaches  the  floor  that  "Counterfeiter's 
Trench"  was  dug  through  the  earthy  deposit  which  had  silted  up  the 
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way.  Through  this  trench  we  easily  pass  and  find  ourselves  at  the  foot 
of  "Rugged  Mountain,"  a  maas  of  broken  pieces  of  limestone,  thirty 
feet  or  more  high,  which  fills  the  greater  part  of  a  large  room.  Climbing 
this  mountain  we  reach  the  "Rotunda"  or  upper  portion  of  the  room,  52 
feet  one  way  by  90  feet  the  other,  with  the  roof  16  feet  above  the  top  of 
the  mass  of  rock.  Around  the  edges  of  the  room  are  numerous  deposits 
of  fine,  white,  needle-shaped  crystals  of  epsom  salts  (magnesium  sulphate) 
encrusting  the  rocks  and  sparkling  like  frostwork  in  the  light  of  our 
candles.  They  seem  to  exude  from  a  porous  matrix  of  magnesian  lime- 
stone, and  if  not  disturbed  often  attain  a  length  of  three  lo  five  inches. 
Passing  down  "Rugged  Mountain"  on  the  farther  side  we  enter  "Han- 
over Chapel,"  when*  numerous  artificial  piles  of  beavy  stones,  dedicated 
to  some  Greek  fraternity  or  college  class,  stand  as  monuments  to  the 
muscular  ability  of  visiting  students  in  days  gone  by. 

A  short  distance  beyond  this  point  we  climb  again  and  enter  the 
"Coon's  Council  Chamber,"  a  circular  room  35  feet  iu  diameter.  Here 
two  bands  of  blackish  flint  or  jasper  about  four  inches  in  thickness,  first 
noted  in  descending  Fat  Man's  Misery,  are  very  prominent  around 
the  walls.  A  few  yards  farther  on  we  come  to  "Delta  Island,"  an  uu- 
eroded  mass  of  limestone,  50  feet  long  by  20  feet  wiiie,  ou  either  side  of 
which  one  may  enter  that  part  of  the  cave  called  the  "South  Branch," 
which  forms  the  greater  portion  of  the  Short  Route.  To  the  left  of 
Delta  Wand  the  passageway  leads  onward  through  "Rothrock's  Cathe- 
dral" and  the  "Augur  Hole"  to  the  end  of  the  "  Long  Riute,"  described 
under  another  section. 

Passing  to  the  right  we  enter  the  "  Dining  Room,"  40  feet  wide,  10 
feet  high  and  70  ftet  in  length,  the  monotony  of  the  limestone  walls  be- 
init  relieved  by  several  bunds  of  jet  black  flint,  about  three  feet  apart. 
One  of  these  bands  has  tbe  Hint  in  quadrangular  blocks,  while  in  the 
others  it  is  in  nodules,  many  of  which  are  several  inches  in  diameter. 
Sometimes  these  nodules  resemble  in  form  a  geude,  and  when  broken 
show  a  crystalline  center,  the  siliceous  particles  having  cllected  and 
crystallised  about  a  common  nucleus.  Leaving  the  Ditiiug  Room  we 
proceed  through  a  short  pass  to  the  "  Drawing  Room,"  whose  dimensions 
are  about  25x10x60  feet,  and  from  this  into  the  "Junction  Room." 
From  here  three  passages  diverge,  one  to  the  left  through  Creeping 
Avenue,  one  straight  ahead  to  the  right  of  the  "  Continent,"  the  latler 
being  a  vast  mass  of  uneroded  limestone,  around  which  the  two  branches 
of  the  old  subterranean  river  formerly  flowed,  and  tbe  third,  known  as 
the  "  Cut  Off,"  turning  abruptly  to  the  right  and  entering  a  short,  tortu- 
ous, descending  passage,  which  leads  out  into  tbe  main  cave  between 
Counterfeiters'  Trench  and  Rugged  Mountain. 

Taking  the  passage  past  the  right  of  the  "Continent"  we  enter  the 
"Council  Chamber,"  a  spacious  room    15x50x100  feet,   which,   like 
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"Hanover  Hall,"  contains  many  artificial  monuments,  elected  in  the  past 
by  enthusiastic  visitors  who  knew  no  better  way  of  proclaiming  to  the 
world  the  fact  of  their  existence.  Narrowing  again,  the  main  passage 
continues  for  perhaps  200  feet,  when  once  more  it  expands  into  another 
of  those  grand  subterranean  rooms  which  characterize  Wyandotte  Cave. 
This  has  been  dubbed  the  "  Hall  of  Representatives,"  accurate  measure' 
ments  showing  it  to  be  100  x  60  feet,  with  the  ceiling  35  feet  above 
those  masses  of  fallen  rock  which  in  the  past  filled  the  space  of  the  broad 
dome  above.  Where  these  large  rooms  occur,  the  old  river  which  eroded 
the  cave  must  have  flowed  over  a  softer  portion  of  rock  and  eroded  or 
dissolved  a  great  basin  in  the  bed  or  floor  of  the  channel,  perhaps  escap- 
ing by  an  outlet  now  hidden.  In  time  the  roof,  no  longer  self-support- 
ing, came  tumbling  down  and  partially  filled  the  basin.  From  meat  of 
the  rooms,  as  from  tbe  Hall  of  Representatives,  one  must  climb  20  or 
more  feet  to  the  mouth  of  the  passage  leading  onward. 

Beyond  this  hall  we  descend  the  "  Hill  of  Science"  into  a  lower  por- 
tion of  the  cave,  from  which  a  low,  wet  aide  passage  turns  to  the  right. 
Here  for  the  first  time  we  encounter  mud,  and  the  floor  of  tbe  ''No.  10" 
passage,  as  it  is  called,  is  for  the  greater  portion  of  the  year  covered  to  a 
depth  of  several  inches  with  standing  water.  We  next  arrive  at  the 
junction  room,  called  "  Jordan's  Wait,"  where  that  noUd  scientist,  Dr. 
D,  y.  Jordan,  once  bad  several  hours  for  cool  reflection,  having  bet-n  left 
in  total  darkness  by  tbe  accidental  extinguishing  of  a  candle  which  he 
had  no  means  of  relighting.  This  junction  room  is  located  at  the  foot  of 
the  "Continent,"  where  tbe  passage  which  turned  to  the  left  around 
that  body,  meets  the  one  through  which  we  have  traveled. 

Turning  to  the  left,  we  enter  the  most  southern  arm  of  the  cave,  and, 
passing  through  a  damp-floored  pas-age,  150  feet  long  by  thirty  feet  wide, 
we  find  ourselves  at  the  fiwt  of  a  slippery  hill  on  top  of  which  is  one  of 
the  most  handsome  formations  in  tbe  cave— the  "Throne  and  t  anopy." 
The  former  is  compost d  of  a  circle  of  rounded  stalagmites  cemented  to- 
gether and  having  the  general  appearance  of  a  throne  of  state,  while  at 
a  distance  of  six  feet  above  is  a  curtain  of  broad,  leaf-like  stalactites 
draped  in  a  graceful  semicircle  and  attached  to  a  projecting  mass  of 
crystalline  limestone.  From  a  crevice  or  seam  between  the  massive  lay- 
ers forming  tbe  walls  the  water  for  ages  has  seeped,  then  evaporating, 
has  produced  these  charming  natural  wonders,  and  giving  a  slippery  coat 
of  stalagmite  to  the  surface  of  the  bill  below. 

Beyond  the  throne  is  a  long  stretch  of  partly  explored  avenues  and 
side  branches,  through  which  visitors  are  not  often  taken,  there  being 
therein  but  one  scene  of  more  than  passing  interest.  This  is  "  Helen's 
Dome,"  so  named  by  that  nestor  of  cave  explorers,  the  Rev.  H.  C.  Ho- 
vey,  in  honor  of  his  wife.  To  reach  it  one  must  pass  through  "  General 
Scott's  Reception  Room,"  seventy-five  by  100  feet  in  dimensions,  and  then 
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by  stooping  and  crawling  through  a  uarro  w  passage  into  "  Diamond  Ave- 
nue," "  where  nature  asserts  her  power  to  work  miraclee  of  beauty  from 
cheap  materials,  transforming  gypsum  and  epsom  salts  into  lustrous  crys- 
tals which  sparkle  on  the  walls  and  glisten  from  the  floor."  Leaving  a 
branch  to  the  right,  we  turn  to  the  left,  and  passing  cautiously  beneath 
a  poised  mass  of  fallen  rock,  which  seemed  ready  to  Jail  at  the  slightest 
touch,  we  entered  a  large  opening  midway  between  roof  and  floor,  and  a 
few  feet  farther  on  found  ourselves  at  the  foot  of  a  great  circular  pit 
some  twenty  feet  in  diameter  and  extending  upward  through  the  solid 
limestone  for  eighty  feet  or  more. 

This  was  Helen's  Dome,  and  when  the  guide  kindled  his  "red  fire," 
and  the  light  therefrom  revealed  the  rugged,  waterworn  carvings  of  the 
sides,  and  the  pendent  stalactites  which  far  above  gleamed  and  glistened 
from  their  inaccessible  heights,  we  with  one  accord  voted  it  the  wildest 
and  most  romantic  bit  of  scenery  which  the  cave  possessed. 

Retracing  our  steps  to  ''Jordan's  Wait,"  we  take  the  right  branch 
around  the  Comment.  This  leads  us  on  through  a  low  passage  known 
as  "Purgatory,"  140  feet  in  length,  ita'floor  of  yellow  ochre,  with  here 
and  tbere  a  handsome  crystal  of  selenite,  its  roof  of  white  limestone, 
with  many  fantastic  grooves  and  carvings  wrought  in  days  of  yore  by 
the  slow  but  powerful  energy  of  flowing  water. 

Emerging  from  Purgatory  we  assume  once  more  a  standing  posture, 
and  find  ourselves  in  "  Caliope  Bower,"  where  many  stalactites  grace 
the  walls  and  ceiling.  From  thence  we  pass  into  "  Whispering  Gallery," 
where  the  floor  resounds  to  our  tread  and  the  low  tones  of  our  voices  are 
echoed  back  and  forth  from  the  arched  sides  in  a  manner  similar  to  that 
noted  at  the  bottom  of  a  deep  and  empty  cistern.  Then  comes  the 
"  Palace  of  the  Genii,"  where  these  gods  of  fable  dwell  beneath  a  roof 
spangled  with  glittering  crystals  of  calcite  and  gypsum.  The  "  Pillared 
Palace"  follows,  and  therein  is  found  a  wealth  and  profusion  of  cave 
formations  such  as  no  words  of  man  can  properly  picture.  Pillars,  sta- 
lagmites and  stalactites  abound  of  every  conceivable  form  which  the 
fancy  can  suggest.  Many  of  the  stalactites  are  no  larger  in  diameter 
than  a  lead  pencil  and  are  curved  and  twisted  in  a  unique  and  grotesque 
manner  seen  elsewhere  in  no  Indiana  cave.  Prof.  Collett  says*  that  they 
"  are  pushed  out  of  the  solid  rock  and  still  growing  by  propulsion  from 
the  bottom,"  a  statement  which  the  average  scientist  of  to-day  will  ac- 
cept cum  gra.no  satin.  The  bent  and  twisted  condition  of  the  slender  sta- 
lactites is  doubtless  due  to  the  varying  currents  of  air  which  pass  through 
portions  of  the  cave  and  force  the  tiny  drops  of  water  on  the  end  of  the 
stalactite  first  to  one  side  and  then  to  the  other  of  the  tip.  The  air  of 
Wyandotte  flows  outward,  or  toward  the  mouth,  in  summer,  and  inward, 
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or  toward  the  depths  of  the  cave,  in  winter.  Tnie  difference  in  direction 
of  flow  can  but  have  its  influence  on  the  formation  of  aucb  slender  sta- 
lactites as  those  above  mentioned. 

Emerging  from  the  Pillared  Palace  by  an  ample  doorway  flanked  by 
handsome  pillars  of  calcite,  we  leave  on  our  left  a  room  where  much 
quarrying  of  jasper  was  done  by  the  ancient  visitors  to  the  cave,  and 
pass  onward  to  "Creeping  Avenue,"  where  the  roof  for  a  distance  of 
172  feet  comes  down  to  within  two  and  one  half  feet  of  the  floor,  and 
progress  is  possible  only  upon  hands  and  knees.  According  to  the  guide, 
the  dryness  of  this  portion  of  the  cave  in  slowly  increasing  and  as  a  con- 
sequence epsom  salts  (magnesium  sulphate)  is  becoming  more  abundant. 
Where  the  cave  is  damp  with  dripping  water,  stalactites  and  other  forms 
of  calcium  carbonate  are  abundant;  where  the  drippiog  has  ceased  but 
the  walls  still  give  off  more  or  less  dampness,  calcium  sulphate  or  gypsum 
is  the  prevailing  formation,  and  where  perfectly  dry  the  epsom  salts  alone 
are  being  produced.  The  tiresome  crawl  through  Creeping  Avenue  fin- 
ished, we  stand  erect  once  more  in  the  ' '  Junction  Room  "  at  the  head  of 
the  "Continent"  and  the  exploration  of  the  Short  Route  is  at  an  end. 

The  estimated  length  of  the  portions  passed  through,  based  upon 
pedometer  measurements,  is  as  follows : 

Fat  Mao's  Misery  to  Delta  Island 1,200  feet. 

Delta  Island  via  Creeping  Avenue  to  Hovey's  Point 2,400  feet. 

Jordan's  Wait  via  House  of  Representatives  to  end  of  "Cut  Off" 2,000  feet. 

Total 5,600  feet. 


Long  Route.  In  going  through  what  is  known  as  the  "Long  Route" 
in  Wyandotte,  we  passed  from  the  mouth  of  the  cave  to  Delta  Island  over 
the  same  way  as  described  above  under  the  "Short  Route."  At  Delta  Island 
we  turned  to  the  left  and  traversed  the  "Sandy  Plain,"  a  passage  about 
350  feet  long,  twenty-five  feet  wide  and  six  to  ten  feet  high ;  the  floor  of 
which  is  covered  in  places  to  a  depth  of  several  feet  with  sand  deposited 
by  the  ancient  cave  river.  At  the  endof  the  "Plain"  we  found  ourselves 
at  the  foot  of  the  "Hill  of  Difficulty,"  which  is  but  a  mass  of  fallen 
rock,  forming,  as  it  were,  a  foot-hill  to  the  grander  '  Monument  Mount- 
ain," which  lies  beyond.  On  the  left,  in  climbing  this  hill,  the  guide 
pointed  out  the  entrance  into  Rothrock's  Straits,  that  narrow  and  deeper 
passage  connecting  the  "  Old  "  and  "  New  "  caves. 

Reaching  the  top  of  the  Hill  of  Difficulty,  we  found  ourselves  within 
the  confines  of  the  largest  underground  room  yet  known  to  man — "Roth- 
rock's  Grand  Cathedral."  Before  us  in  the  dim  candle  light  was  a 
towering  mass  of  fallen  rock,  thrown  together  in  most  glorious  confusion 
and  piercing  the  gloom  above  us  for  135  feet.  Following  the  guide  and 
clambering  from  rock  to  rock,  we  made  the  ascent  by  easy  zigzags  and 
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reached  a  point  near  the  summit  with  but  little  fatigue.  The  crest  of 
"Monument  Mountain,"  like  tbat  of  "Capitol  Hill,"  in  the  "Senate 
Chamber"  of  the  Old  Cuve,  is  covered  to  a  depth  of  several  feet  with  an 
encrustation  of  stalagmilic  material.  This  is  slowly  increasing  in  thickness 
by  the  accretion  of  solid  particles  of  limestone  left  by  the  evaporation  of 
the  water  which  is  constantly  trickling  in  a  small  stream  from  the  roof 
above.  The  uppermost  ten  or  twelve  feet  of  the  mountain  is  very  smooth 
and  slippery,  and  one  has  much  difficulty  to  keep  his  footing  while  climb- 
ing to  the  very  pinnacle,  from  which  projects  a  brownish-yellow  stalag- 
mite 6.5  feet  in  height  and  3.7  feet  in  circumference.  Below  this  a  short 
distance,  and  on  the  opposite  side  of  the  "  Mountain  "  from  the  entrance, 
is  another  stalagmite  6.8  feet  in  height  by  5.2  feet  in  circumference, 
while  but  a  short  distance  away  is  a  third  and  shorter  one.  The  last  two 
are  composed  of  spotless  white,  almost  translucent  limestone,  and  are 
known  as  "  Lot's  Wire  and  Daughter." 

HVr»y  or  t«nr"  +*»t  above  the  trestof  the  mountain  expands  "Wallace's 
Grand  1>  "re."  T!*»>  renter  piece  of  this  is,  in  the  words  of  Hovey,  "  a 
smooth,  elliptical  slab  of  militia  nimble  (  0  feet  long  by  30  wide,  finely 
contrasting  with  the  darker  limestone,  from  which  it  is  divided  by  a  deep 
rim,  fringed  with  long  stalactites,  curling  like  leaves  of  the  acanthus." 

Leaving  three  candles  burning  a  few  feet  below  the  summit,  we  de- 
scended the  opposite  side,  and,  extinguishing  our  lights,  as  soon  as  the  eve 
accustomed  itself  to  the  surroundings,  beheld  a  scene  as  grand  as  human 
mind  can  fancy — "an  indescribable  vision,  as  if  an  opening  had  been 
made  iuto  the  realms  of  supernal  splendor."  The  scene  is  known  as  the 
"  Cathedral  by  Moonlight,"  the  faint  caudle  light  reflected  from  the  white, 
oval  dome  appearing  like  a  halo  of  moonlight  over  the  dark  crest  of  the 
mountain,  while  the  three  stalagmites  stood  like  spectral  visions  sur- 
mounting the  dark  and  rugged  ledges  which  rose  between  us  and  the 
source  of  the  faint  light  above. 

Relighting  our  candles,  we  found  a  few  feet  farther  on,  the  "Sulphur 
Spring,"  the  trickling  waters  being  caught  in  a  shallow  cavity  of  a  round 
stalagmite.  By  the  side  of  the  spring  is  a  smooth  and  slippery  opening 
thirty  inches  wide  by  fifteen  inches  high.  This  is  the  famous  "Augur 
Hole,"  which,  when  first  discovered  iu  1850,  and  enlarged  as  before 
mentioned,  admitted  the  explorers  to  a  large  area  of  unknown  passages 
and  rooms — yet  none  eo  grand  as  those  already  noted. 

Through  the  Augur  Hole  we  made  our  way,  some  head  first,  others  the 
reverse,  all  finally  landing  wifely  about  ten  feet  below  in  a  low,  damp 
room  known  as  "  Lilliputian  Hall,"  along  which,  by  stooping,  we  found 
our  way  into  "  Spades  Grotto,"  once  evidently  connected  with  Roth- 
rock's  Cathedral  by  a  passage  now  hidden  by  fallen  rock.  From  thence, 
in  divers  manners,  we  descended  Slippery  Hill  and  found  ourselves  in 
the  "  Hall  of  Ruins,"  a  passage  150x30  feet,  with  an  average  height  of 
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perhaps  eighteen  feet;  then  into  "  White  Cloud  Room,"  probably  350 
feet  in  length,  where  the  roof  and  walla  are  crusted  with  an  efflorescence 
of  gypsum,  resembling  after  a  fashion  "billows  of  fleecy  clouds."  Be- 
yond this  room  we  passed  through  the  "  Journal  Office,"  near  the  farther 
end  of  which  is  the  Bishop's  Rostrum,  a  high  platform  of  rock,  81 10 
feet  in  dimensions,  from  which  portions  of  many  a  sopbomoric  oration,  as 
well  as  several  divine  dissertations,  have  in  the  past  been  delivered. 
"  Calypso's  Island"  is  a  large  mass  of  uneroded  limestone,  ou  both  sides 
of  which  the  old  cave  stream  has  forced  a  passage.  The  floor  of  the  pas- 
sage to  the  left  of  the  "  Island  "  resounded  our  steps  in  a  peculiar  echoing 
fashion,  suggesting  the  presence  of  a  lower  passage  beneath  our  feet. 
The  two  wings  of  the  main  passage  converge  at  the  farther  end  of 
Calypso's  Island  and  expand  into  the  "Cerulean  Vault,"  a  room  40 
feet  wide  by  20  feet  high.  This  narrows  into  "  Rugged  Pass,"  from  the 
side  of  which  a  narrow  cleft  in  the  rock  leads  by  an  ascending,  very  low 
and  tortuous  passage,  known  as  "Worm  Alley,"  into  Milroy's  Temple. 
This  is  a  room  100x150  feet  in  dimensions,  around  the  upper  edge  of 
which  are  found  some  of  the  most  handsome  formations  in  the  cave. 
"  One  of  them  is  a  row  of  musical  stalactites,  broad  and  thin,  on  which 
a  melody  can  be  played  by  a  skillful  band.  There  are  also  creamy  stalac- 
tites, vermicular  tubes  strangely  intertwined,  convoluted  roots,  mural 
gardens  and  galleries,  gay  and  grotesque."  A  deep  pit,  the  bottom  of  which 
is  sixty  feet  or  more  below  the  entrance,  is  found  in  one  side  of  the 
room,  and  the  sound  of  a  stream  of  water  falling  from  a  cleft  in  the 
ceiling  and  splashing  on  the  rocks  at  the  bottom  of  the  pit  is  a  pleating 
break  of  the  monotonous  silence  of  the  vast  rooms  through  which  we 
have  come. 

Once  more  bowing  our  heads  to  the  inevitable,  we  crawled,  squirmed, 
rolled  and  pulled  ourselves  through  "  Worm  Alley"  back  into  the  main 
cave.  Following  our  guide,  we  passed  on  through  Josephine's  Arcade, 
where  a  silhouette  of  the  "Cave  Queen,"  formed  by  a  falling  away  of  the 
white  gypsum  from  the  darker  limestone,  greeted  us  from  the  wall.  "  In- 
diana University  Chapel "  and  the  ' '  Ball  Room  "  succeeded  and  brought 
us  to  the  '  'Junction  Room  "  of  the  Long  Route.  Here  the  cave  forks,  one 
branch  leading  to  the  southwest  and  the  other  continuing  northward  to 
"  Crawfish  Spring"  aud  Wabash  Avenue.  Taking  the  latter,  we  found  it  to 
be  made  up  of  a  succession  of  halls,  galleries  and  avenues,  each  with  its 
own  fanciful  name  and  pleasing  peculiarities,  yet  do  place  worthy  of  more 
than  passing  notice  when  taken  in  contrast  with  the  grand  scenes  already 
described. 

Crawfish  Spring  itself  is  formed  from  a  small  stream  which  flows  through 
a  cleft  in  the  rock,  and  from  it  a  trickling  rill  meanders  on  beneath  the 
edges  of  the  jutting  walls  to  be  soon  lost  to  view  beneath  the  roof  which 
a  few  rods  farther  on  comes  down  to  meet  the  floor.     Above  the  spring 
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is  the  passage  known  as  "  Wabash  Avenue,"  which  extends  for  several 
hundred  yards  in  a  northwesterly  direction  where  it  forks  into  a  number 
of  low  and  muddy  branches. 

Retracing  our  steps  to  the  "Junction  Room,"  we  took  the  southwest 
passage,  the  first  room  entered  being  the  "Frost  King's  Palace,"  eight 
feet  high  and  twenty  wide,  where  every  object,  great  and  small,  is  en. 
crusted  with  sparkling  crystals  of  gypsum.  To  one  side  is  the  "  Bridal 
Chamber,"  and  therein  ore  found  some  of  the  finest  of  the  gypsum' 
rosettes  for  which  the  cave  is  noted.  Several  of  these  are  four  and  a 
half  inches  in  diameter,  the  slender  crystals  forming  them  having  pro- 
truded from  the  pores  in  the  magnesian  limestone,  and  then,  uniting  into 
fibrous  masses,  have  curved  inward  to  form  the  <mkpholite»,  or  curl-leaved 
stones,  each  of  which  bears  a  close  resemblance  to  a  true  rosette. 

The  "Ice  House"  is  a  rough-floored  room  where  dripping  water  from 
the  roof  has  covered  the  surface  of  the  rocks  with  a  film  or  coating  of 
the  thinnest  and  moat  translucent  of  calcite,  resembling  ice.  Leaving 
the  opening  to  the  "  Unexplored  Region  "  on  our  left,  we  descended  from 
the  Ice  Room  into  "Morton's  Marble  Hall,"  1,100  feet  in  length,  the 
sides  and  walls  of  which,  in  Collett's  words,  "  are  completely  dressed  in 
snowy  whiteness,  equaling  the  brightest  marble  halls  of  dreamland,  song 
or  story."  Occasional  nodules  of  jet-like  flint  are  seen  exposed  along  the 
walls  and  ceiling,  and  here  and  there  ore  examples  of  the  gypsum 
rosettes  already  mentioned.  Beyond  the  "Marble  Hall"  is  "Queen 
Mab's  Marble  Garden"  and  the  "Fairy  Palace,"  both  of  which  have 
their  walls  covered  with  a  gypsum  efflorescence  which  has  assumed  the 
shape  of  flowers,  leaves,  sprigs  and  fanciful  forms  of  many  kinds.  Be- 
yond this  end  of  Fairy  Palace,  1,750  feet  from  the  Ice  House,  are  several 
low  passages  which  visitors  seldom  enter,  and  from  here  we  started  on  our 
return  to  the  entrance  of  the  cave. 

The  so-called  "  Unexplored  Regions"  opening  from  the  Ice  House  and 
running  norlh  have  been  explored  by  guides,  but  visitors  seldom  pass 
within  their  portals.  Washington  Rothrock,  the  oldest  and  best  known 
guide  of  the  cave,  has  been  through  this  portion  several  times  as 
far  as  Rothrock's  Island.  The  formations  therein  are  said  to  he  won- 
drously  beautiful  and  more  numerous  than  in  many  of  the  more 
thoroughly  explored  regions  of  the  cave.  A  large  series  of  speci- 
mens were  obtained  from  some  of  these  passages  in  1893  for  the 
World's  Fair.  A  number  of  the  larger  passages  of  the  Unexplored  Re- 
gion have  not  been  penetrated  as  far  as  man  can  go,  and  some  future  ex- 
plorer may,  perhaps,  find  formations  more  beauiiful  and  scenes  more 
grand  than  those  occurring  in  the  better  known  portions  of  the  cave. 

The  distance  from  Delta  Island  to  Crawfish  Spring,  including  Milroy's 
Temple,  was  estimated  from  pedometer  measurements  to  be  about  one 
and  four-tenths  miles,  and  from  the  Junction  Room  to  the  end  of  Fairy 
Palace,  about  one-half  mile. 
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The  total  length  of  the  cave  as  traversed  by  the  visitor  who  takes  all 
three  routes  is,  therefore,  about  as  follows  :* 

Old  Cave— from  mouth  to  Senile  Chamber 1.25  miles. 

Short  Route — from  Fat  Man's  Misery,  onward 1.06  miles. 

Long  Route  — from  Delta  Island,  onward 1.00  miles. 

Total 4.21  miles. 

1  Rothrock's  Steaitb.  The  writer  and  two  of  the  guides  passed 
through  Rothrock's  Straits  in  November,  1896.  Dropping  ourselves 
through  tbe  narrow  cleft  in  Odd  Fellows'  Hall,  we  crawled  down  an 
angling  passage  over  a  mass  of  rough  rocks  and  into  a  low  room  almost 
filled  with  fallen  rocks.  From  this  we  crawled  still  farther  down,  climb- 
ing over  great  blocks  of  limestone  and  making  our  way  beneath  others 
partly  loosened  from  tbe  roof,  until  finally  we  reached  the  very  bottom, 
probably  seventy  five  feet  below  our  starting  point.  Here  we  found 
another  low  room,  with  an  earthen  floor  which  had  great  cracks  running 
through  it  in  every  direction,  but  with  no  signs  that  water  had  been 
present  for  centuries.  From  this  a  very  low  passage  makes  its  way  to 
near  the  Coons'  Council  Chamber,  but  there  is  no  exit  into  that  room. 
Retracing  our  way  we  took  another  route,  and  after  much  creeping, 
wriggling  our  way  through  dust,  bumping  our  heads  on  tbe  low  ceiling, 
and  with  nothing  in  tbe  nay  of  interest  to  repay  us  for  our  trouble,  we 
finally  emerged  on  the  side  of  the  "  Hill  of  Difficulty,"  and  knew  by  ex- 
perience that  the  Old  Cave  and  the  New  are  connected,  and  that  tbe 
passageway  between  tbem  is  a  very  rocky  road  to  travel. 

Evidences  of  Former  VisiTORs  to  Wyandotte  Cave.  The  first 
white  men  who  visited  Wyandotte  Cave  found  evidences  of  its  former 
inhabitancy  by  the  Indians.  Here  and  there  throughout  tbe  Old  Cave 
were  pieces  of  hickory  bark  with  their  ends  charred  by  fire — a  sure  sign 
of  tbe  previous  visitations  of  man.  Near  the  foot  or  one  side  of  the  great 
fluted  "Pillar  of  the  Constitution"  was  a  large  excavation,  and  scattered 
around  the  top  and  thrown  over  the  sides  of  the  hill  which  supports  the 
pillar  were  many  tons  of  debris  quarried  from  the  excavation.  But  little 
attention  was  paid  to  these  features  of  the  cave,  and  up  to  1850  no  record 
had  been  made  of  tbem. 

The  opening  up  of  the  New  Cave  furnished  more  plentiful  evidence 
concerning  ihete  ancient  visitors.  The  ceiling  of  Bat's  Lodge,  the  small 
room  first  entered,  was  then  black  with  smoke.  Fragments  of  charred 
hickory  bark  strewed  the  floor,  while  moccasin  tracks,  now  entirely  ob- 
literated, were  plentiful.  Hundreds  of  poles  of  sassafras,  pawpaw,  lin 
and  other  soft  woods  were  found  both  in  this  room  and  in  that  portion  of 

•  These  distances  are  fur  one  way  only. 
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Rothrock's  Straits  nearest  the  New  Cave.  None  of  these  poles  had  been 
cut  with  a  sharp  instrument,  but  all  had  been  twisted  front  the  parent 
stem  or  hacked  tliere-from  with  dull  stone  axes.  On  the  left  tide  of  the 
room  was  found  a  sloping  bank  of  earth  and  sand  in  which  bark,  sticks, 
leaves  and  bunches  of  twisted  grass  were  plentiful.  Digging  into  this 
bank  in  November,  1896,  numerous  pieces  of  bunch  grass,  the  inside 
bark  of  lin  or  poplar  trees  and  short  stems  of  weeds  were  found.  Ac- 
cording to  Mercer,*  these  were  "  remnants  of  a  store  of  fuel  resorted  to 
when  the  torches  waned  or  a  relight  was  needed." 

Near  "Pillared  Palace"  U  a  room  where  strata  of  jasper  nodules 
abound  in  the  walls  and  where  numerous  chips  and  splinters  of  jasper 
are  abundant  on  the  rlrnr.  Rev.  H.  C.  Hovey  first  called  attention  to 
the  fact  that  the  supposed  "bear  wallows"  of  this  room  are  depres- 
sions where,  in  the  treacherous  light  of  bark  torches,  the  ancient  work- 
men reclined  while  they  worked  down  to  partial  finish  the  desired 
blocks  of  jasper.  Numerous  fragments  of  charcoal  and  large  heaps  of 
chips  of  jasper  are  about  each  depression,  but  though  careful  search 
was  made  by  Mr.  Hovey,  later  by  Mr.  Mercer,  and  still  later  by  myself, 
no  partially  finished  article  of  jasper  wat>  found.  The  fragments  are 
mostly  oblong,  with  the  faces  parallel,  their  dimensions  being  on  an  aver- 
age about  4x'2x\  inches.  Several  quartzite  bowlders  have  been  found  in 
the  room,  one  of  which  is  seen  in  the  accompanying  illustration  to  be 
lying  on  top  of  one  of  the  pillars  at  the  entrance  of  Pillared  Palace, 

The  first  explorers  of  the  Long  Route  found  in  the  passages  beyond 
the  "Junction  Room"  tracks  of  a  small  party  of  Indians  who  had  wan- 
dered to  and  fro  in  that  region.  They  had  evidently  entered  by  some  as 
yet  unknown  opening,  since  the  "Augur  Hole,"  now  the  only  means  of 
entrance,  was,  when  first  discovered,  entirely  too  small  for  the  passage  of 
a  man.  It  is  better,  in  my  opinion,  to  consider  that  their  means  of  en- 
trance and  exit  has  since  been  covered  by  fallen  rock  or,  like  that 
through  "Fat  Man's  Misery,"  was  hidden  purposely  by  those  ancient 
explorers,  than  to  take  the  ground,  as  did  Prof.  Collet!,"'"  that  the  tracks 
were  made  1,800  or  2,000  }ears  ago,  before  the  opening  of  the  Augur 
Hole  was  so  nearly  closed  as  to  prevent  the  passage  of  a  man.  Tbese 
moccasin  tracks  were  seen  and  noted  by  many  of  the  early  explorers, 
and  low  stone  walls  were  put  around  them  for  protection,  but  the  tracks 
have  since  been  almost  entirely  obliterated  by  persons  who,  unmindful 
of  the  warnings  of  the  guides,  stepped  over  and  upon  them. 

Up  to  1 W77  it  was  generally  supposed  that  the  whites  had  made  the  ex- 
cavation near  the  base  of  the  Pillar  of  the  Constitution  in  the  Old  Cave. 
S telle,  in  1864,  wrote  of  it  as  follows:* 
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"  For  fifty  years  the  people  of  a  civilized — aye,  a  Christian  nation,  have 
visited  the  Senate  Chamber,  not  as  admirers  of  the  great  God  who  has 
reared  for  himself  such  a  magnificent  temple,  but  as  vandals.  All  the 
most  interesting  formations  within  their  reach  have  been  broken  up  or 
carried  away ;  and  even  the  great  pillar  itself  has  not  been  exempt  from 
their  attack,  for  an  excavation  has  been  made  in  its  side  which  must  have 
required  days  of  hard  labor,  and  from  which  large  quantities  of  the  pur- 
est white  stone  have  been  taken  and  scattered  over  the  floor  of  the  cave." 

Collett,  in  1877,  found  three  glacial  bowlders  in  the  Senate  Chamber, 
which,  "  from  indications,  such  as  wear  and  bruises,  had  been  used  as 
hammers  or  grinding  pestles,  and  proved  conclusively  that  that  part  of 
the  Old  Cave  had  been  visited,  if  not  occupied,  by  men  of  the  Stone 
Age."  * 

Rev.  H.  C.  Hovey,  in  1882,  first  claimed^  that  the  excavation  had 
been  made  by  Indians  "more  than  1,000  years  ago,"  and  that  the 
"  round  or  oblong  bowlders"  of  granite  rock  were  the  implements  with 
which  the  ancient  quarryraen  wrought,  being  used  "in  breaking  from 
this  alabaster  quarry  blocks  of  a  portable  size  and  convenient  shape." 

H.  C.  Mercer,  in  1894,  visited  the  quarry,  and  mentions  the  finding  of 
a  pick  made  of  stag's  antlers,  by  Mr.  Roth  rock,  and  states  that  "the 
proof  of  Indian  work  at  the  spot  was  satisfactory  and  of  a  character 
never  noticed  and  studied  before  the  discovery  of  the  site."]; 

These  constituted  the  recorded  observations  of  the  quarry  when  myself 
and  party  visited  the  place  in  July,  1896.  It  was  noted  at  that  time 
that  the  quantity  of  spalls  and  flakes  of  the  material  thrown  over  the  side 
of  the  hill  was  very  great,  and  that  no  digging  had  been  dune  to  discover 
the  nature  or  thickness  of  the  debris  on  top  of  the  hill,  nor  to  more  fully 
verify  the  statement  that  it  had  been  made  by  Indians.  Our  time  being 
limited,  no  excavations  were  made  at  this  visit,  but  on  a  subsequent  one, 
in  November,  1896,  I  secured  the  services  of  a  workman  and  shovels  and 
again  visited  the  quarry.  Careful  measurements  showed  that  above  the 
debris  a  space  eight  leet  long,  six  feet  high,  and  five  feet  wide,  or  240  cubic 
feet,  had  been  quarried  from  the  column.  The  top  of  the  hill  on  which 
the  column  rests  was  found  to  be  covered  with  an  area  14  feet  square  of 
the  debris,  and  through  this,  close  alongside  the  base  of  the  column,  a 
trench  was  dug.  eight  feet  long,  three  feet  wide,  and  to  the  solid  stalagmite 
beneath.  It  averaged  four  feet  three  inches  in  depth — i.e. ,  at  that  point  the 
debris  or  pieces  of  quarried  material  and  other  matter  was  that  thick. 
A  perpendicular  section  through  this  trench  disclosed  the  following ; 
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1       1.     Bate'  dung. 0.5  inch 

2.  Ashes  in  a  compressed,  damp  bed,  with  occa- 

sional flakes  of  stalagmite  intermingled  ....  14.0  inches 

3.  Charcoal 1.0  inch 

1  • 

4.  Ashes,  with  flakes  of  rock 3.0  inches 

5.  Rectangular  flakes  of  stalagmite  or  satin-spar, 

varying  in  size  from  an  inch  or  two  square  to 
pieces  8x3x1  inches,  or  even  larger,  with  oc- 
casional traces  of  charcoal  intermingled 28.0  inches 

1      6.     Charcoal 0.5  inch 

7.     Flakes  of  stalagmite 4.0  inches 

Total 51.0  inches 

Six  quartzose  bowlders,  neighing  from  three  to  six 
pounds,  were  found  scattered  through  the  mass  which 
we  threw  aside,  two  of  them  within  a  few  inches  of  the 

5  bottom.  They  were  worn  with  use,  and  on  the  surface 
of  two  or  three  of  them  were  depressions  which  ap- 
peared to  be  fingermarks  due  to  excessive  use.  At  any 
rate,  they  must  have  enabled  the  workman  to  retain 
the  rock  hammer  more  firmly  in  his  grasp. 

Remains  of  five  different  deer's  horns,  which  mostly 

6  crumbled  when  disinterred,  and  numerous  small  bones, 
also  too  much  decayed  to  identify  to  what  animals  they 
formerly  belonged,  were  found  at  intervals  in  the 
trench. 

By  digging  in  a  few  other  spots  it  was  found  that  an  area  14x14  feet, 
on  top  of  this  hill  and  at  the  base  of  the  column,  was  covered  to  an  average 
depth  of  three  and  one-half  feet  with  the  particles  of  stone  quarried.  In 
addition  to  this,  no  less  than  twenty  tons  of  the  material  had  been  pitched 
over  tlie  hill.  Much,  if  not  all,  of  this  additional  space  was  formerly 
occupitd  by  stalagmitic  material,  the  base  of  the  column  flaring  outward 
on  this  side,  and  when  the  space  already  mentioned  as  having  been 
quarried  above,  the  debris  is  taken  into  consideration,  there  is  little  doubt 
but  that  more  than  1,000  cubic  feet  of  the  stalagmite  has  been  broken 
loose. 

A  large  quantity  of  wood  must  have  been  neceisary  to  have  produced 
such  a  bed  of  ashes  as  was  found.  The  carrying  this  in  over  the  seven- 
teen rough  hills  and  through  narrow  passes,  through  which  one  has  to 
crawl  and  where  more  than  a  candle  is  a  burden  to  the  ordinary  visitor, 
must  have  entailed  a  vast  amount  of  labor  and  leads  one  to  suppose  that 
the  material  sought  was  used  for  a  purpose  deemed  especially  valuable. 
What  that  purpose  was,  I  have  not  yet  been  able  to  ascertain,  there  being 
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few  objects  made  of  stalagmite  among  the  "  Indian  relics"  in  any  collec- 
tion or  museum  in  the  United  States.* 

The  deer's  horns  found  in  the  debris  were  most  probably  used  as 
wedges  to  pry  loose  the  pieces  of  satin-spar  after  the  latter  had  been 
cracked  by  the  stone  hammers.  Such  horns  have  been  found  in  a  num- 
ber of  caves  of  Europe,  where  ages  ago  they  were  put  to  similar  use.f 

The  atalagmitia  material  on  the  summit  of  Monument  Mountain  in  the 
New  Cave  was  also  quarried  by  these  ancient  visitors,  but  far  less  exten- 
sively than  that  in  the  Senate  Chamber. 

"  Not  inconsiderable  must  have  been  the  danger  of  a  long  ramble  in 
the  cavern,  when  provided  only  with  their  primitive  torches  of  hickory 
bark,  nud  I  can  imagine  that  many  precautions  were  taken  in  the  way  of 
shouted  signals,  of  comrades  left  behind  and  of  watches  kept  over  a  sort 
of  reserve  fire  in  '  Bat's  Lodge,'  when,  venturing  their  lives  on  the  chance 
of  a  rude  firebrand  that  must  never  be  allowed  lo  go  out,  the  red  men 
quarried  jasper  and  stalagmite  in  Wyandotte  Cave.  "J 

Fauna.  Taking  into  consideration  the  size  of  Wyandotte  Cave,  its 
fauna  can  not  be  said  to  be  an  extensive  one.  Since  it  contains  no  large 
streams  or  pools  of  water,  blind  fistus  are  not  found  therein,  and  the 
specimens  accredited  to  it  by  Cope  and  other  writers,  were  all  secured 
from  much  smaller  neighboring  caves. 

Three  vertebrates  inhabit  the  cave  in  greater  or  less  numbers.  Of 
these  the  most  common  is  the  little  brown  bat,  Vetpertilio  guhulaim  Say. 
In  the  winter  season  it  hibernates  in  the  cave  by  myriads,  finding  its 
way  into  the  most  distant  recesses.  In  the  "Senate  Chamber"  of  the 
Old  Cave  it  was  abundant  in  November,  while  on  the  same  date  several 
specimens  were  found  beyond  Crawfish  Spring,  more  than  two  miles  from 
the  entrance. 

A  form  of  the  "white-footed"  mouse,  He#peromy$  kueopm  Raf.,  simi- 
lar to  that  taken  in  Marengo  Cave,  occurs  in  small  numbers,  a  dead 
specimen  having  been  taken  in  Roth  rock's  Straits.    The  cave  salamander, 
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SpeUrpes  maculieaudus  (Cope),  occurs  in  the  first  150  feet,  and  is  said  to 
have  been  taken  from  the  damp  pit  in  Milroy's  Temple;  but  careful 
search  on  both  visits  made  thereto  revealed  no  specimens.  Several  of  the 
young  of  thid  or  an  allied  species  were  found  in  the  shallow  muddy  pools 
at  the  foot  of  the  Throne  in  the  Short  Route. 

Anvng  insects,  species  of  Dipt  era  were  rather  plentiful.  Two  species 
of  Sciara  were  secured,  one  in  Creeping  Avenue,  the  other  near  the  Augur 
Hole,  while  three  species  of  Blepkaroptera,  viz. :  defeasa  0.  S  ,  pubescent 
Loew,  and  gpecus  Aldricb  were  collected.  Phora  nigrieept  Loew  was 
found  in  numbers  near  the  Augur  Hole,  and  Limosina  tenebrarwn  n.  sp. 
was  plentiful  beneath  loosely  placed  stones  near  "Fat  Man's  Misery.'' 

Two  species  of  Coleoptera,  namely  Qtiedius  spelatus  Horn  and  Anop- 
thalmvt  tenuis  Horn,  both  true  cave  forms,  were  taken,  the  former  only 
near  the  Scuttle,  beiieath  stones ;  the  latter  plentiful  on  top  of  Monument 
Mountain  and  near  Crayfish  Spring,  and  sparingly  near  the  Throne. 

A  single  moth,  the  only  lepidoplerous  cave  form  taken,  or  hitherto  re- 
corded, was  found  in  numbers  between  Banditti  Hall  and  Monument 
Mountain,  flitting  close  to  the  earth,  usually  about  the  borders  of  the 

The  cave  cricket,  Ceufhopkilux  styyitwi  (Scudder),  was  common  in  the 
crevices  of  the  ceiliug  and  walls  of  tbe  first  room  of  the  cave,  and  a 
single  specimen,  said  to  have  been  taken  from  the  top  of  Monument 
Mountain,  was  presented  to  me  by  one  of  the  guides. 

TheThysauuran,  Degeeria cavernarum  Pack.,  was  very  plentiful  in  damp 
places  on  the  fiior,  especially  where  any  organic  matter  was  present ;  while 
the  cave  myriapod,  Pseudotremia  cavernarum  Cope,  swarmed  over  the  moist 
summits  of  Capitol  Hill  and  Monument  Mountain,  and  was  frequent  in 
several  other  localities. 

Belonging  to  the  Arachnida  six  forms  were  taken,  the  most  common  of 
which  was  the  cave  harvest  man,  Scotolemon,  fiavrecenx  (Cope).  The  others 
were  Phaneita  xubterranea  (Em.),  and  Meta  menardi  Latr.,  both  true  cave 
spiders:  Cldhnniiis  paekardi  Hag.,  a  semi-blind  pseudo-scorpion,  occur- 
ring in  small  numbers  on  the  sidea  of  Monument  Mountain  and  in  Odd 
Fellows  Hall, and  two  undetermined  species  of  acarina  or  mites;  one  of 
which  occurs  on  tbe  wings  of  bats,  both  living  and  dead,  and  was  un- 
doubtedly introduced  into  the  cave  by  those  mammals. 

Three  species  of  crustaceans  were  taken  in  the  cave ,  namely,  the  blind 
crayfish,  Cambarits  pdlueidus  (Tellk.),  found  sparingly  in  Crawfish  Spring 
but  not  noted  elsewhere  ;  and  Crangonyx  packardii  Smith ,  and  Qreidotira 
tfygia  Packard,  both  found  in  "  Crawfish  Spring  "  and  in  the  rill  running 
there-from,  and  also  in  the  shallow  pools  at  the  foot  of  the  "  Throne  "  as 
well  as  in  the  "  Pool  of  Deception  "  near  its  side.  Specimens  of  a  long, 
slender,  whitish  worm  were  also  secured  from  the  shallow  pools  at  the 
foot  of  the  "  Throne." 
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Omitting  the  bat  and  mouse  as  not  being  cave  residents,  we  place  the 
list  of  animals  taken  by  our  party  alongside  nf  that  listed  by  Cope  from 
Wyandotte  Cave  in  the  Indiana  Geological  Report,  1872,  160,  and  find 
them  to  be  as  follows : 

Blatchley,  1896.  Cope,  1872. 

vertebrata.  * 

1.     Spderpeg  ma&dicaudw  (Cope.) 


2.  Anophthalmia  tenuis  Horn.  1.     Anopkthalmw  tenuU  Horn. 

2.  "          eremtia  Horn. 

3.  Quediits  speiwu*  Horn.  3.     Quedius  speUeut  Horn. 

4.     Lesteva  ep.  nov.  Horn. 

4.  Ceuthophilm  stygiua  (Scudder).  5.     Jtaphidophora. 

5.  Pkora  nigrieept  Loew.  6.     Pkora. 

6.  Blepharoptera  dejcsrn  0.  8.  7.      Ttptdid, 

7.  "           pvbeanene  Loew.  8.     Anthomyia. 

8.  "          tpeenu  ep.  nov.  9.     MacktiU. 

9.  Sciara  sp.  7 

10.  Sciara  sp,  ? 

11.  Limosina  tenebrarvm  ep.  nov. 

12.  Dcgeeria  cavernarum  Pack.  10.    '  Campodea. 

13.  Blabophane*  ferrugimMa  Hbn. 

MYRIAPODA. 

14.  Pseudotreavia  cavernarum  Cope.    11.     Spirostrephon  cavernarum  Cope. 

ARACHNIDA. 

15.  Scotolem'm  flavaeem  (Cope).        12.     Ereboinaster  jUtvescent  Cope. 

16.  PltaneUa  siibterranea  (Em). 

17.  Sfeta  menardi  Latr.  13.     Antiirobia. 

18.  Gihonius  packurdi  Hag. 

19.  Dlpl.otagpis  Bp  * 

CRUSTACEA,  f 

20.  Cambams  peUucidua  (Tellk.).      14.     Oreonectes  inermix  Cope. 

21.  Occidotfva  stygia  Pack. 

22.  Orangonyx  packardii  Smith. 

■Cope  listed  the  blind  Bah  from  Wyandotte  when  in  real  it  j  It  mi  taken  in  3ibeit'<  Well 
Cava,  »here  I  also  Beoured  oipocimra,    I  therefore  omit  it  From  both  lilt*. 

tCope  listed  amooK  lii*  ffyendotte  ornatBcuaoi  t»o  addition*!  ipeoiel  from  noinhborim 
mm,  til:  Ca  ddutxn  evci--.rapW«  Cope,  a  BjnonTio  of  (1.  itwtia  Pack.,  from  Suit  Petra 
Cut;  and  Cnultrenut  «h>'h  Cope,  a  unique  form,  of  which  he  look  in  "  Sibert'a  Well  Cave." 
a  tingle  tpeclmen  trom  Ibe  tip  of  a  blind  Bih  on  which  it  le  parasitic. 
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LITTLE  WYANDOTTE  CAVE. 

The  entrance  to  this  cave  is  situated  at  the  bottom  of  a  sink  hole  about 
300  yards  from  the  front  of  Wyandotte  Cave  Hotel.  The  floor  of  the 
cave  is  about  20  feet  below  the  bottom  of  the  sink,  and  descent  is 
made  by  a  ladder  placed  in  a  well-shaped  opening  about  three  feet  in  di- 
ameter. At  the  bottom  one  finds  himself  in  an  entry  which  leads  both 
to  the  right  and  the  left.  The  right  hand  passage  can  be  followed  only 
about  75  feet,  when  it  becomes  too  small  for  farther  progress.  It  contains 
no  feature  of  interest  except  a  few  stalactites. 
The  left-hand  passage  was  found  by  actual  measurement  to  be  340 
feet  in  length.  Passing  "Pom- 
pe/s  Pillar,"  a  large  stalagmite, 
the  first  room  entered  was  "Cle- 
opatra's Palace,"  where  there  are 
hundreds  of  fine  stalactites, 
which  show  grandly  in  the  glare 
of  the  magnesium  light. 

Beyond  this  room  two  pits, 
said  to  be  60  feet  in  depth, 
shut  off  the  further  side  of  the 
cave.  A  narrow  partition  of 
slippery  stone  separates  the  two, 
and  serves  as  a  bridge  to  cross 
the  chasm.  On  leaving  this 
natural  bridge,  we  made  our 
way  along  the  side  of  a  steep 
ledge  that  skirts  the  left-band 
pit,  and  then  passed  around  a 
giganlic  fallen  stalactite,  which 
has  been  kept  from  rolling  into  the  pit  only  by  a  friendly  stalagmite 
against  which  it  rests.  Climbing  a  steep  elope  in  which  notches  bave 
been  cut  to  serve  as  foothold?,  we  enter  a  gallery,  one  side  of  the  ex- 
panding mouth  of  which  serves  as  a  balcony  above  and  partially  around 
the  deepest  pit.  On  and  above  this  balcony  is  a  collection  of  cave  forma- 
tions of  exceeding  beauty  and  grandeur.  A  stately,  fluted  pillar,  with 
its  base  expanding  in  broad-leaved  masses  of  dripstoue,  thus  forming  a 
heavy  folded  curtain  along  the  edge  of  the  pit,  is  the  giant  of  the  group ; 
while  most  unique  of  all  is  the  "  Corinthian  Column,"  10  feet  high  and 
less  than  three  inches  in  diameter — a  slender  shaft  of  translucent  snow- 
white  salin-spar  reaching  from  floor  to  ceiling.  A  number  of  fragile, 
tubular  stems  were  clustered  about  the  head  of  this  pillar,  each  with  a 
terminal  drop  of  water,  which  glistened  like  a  well-cut  diamond  in  the 
light  of  our  candles.     Entering  the  gallery,  in  the  words  of  Rev.  Hovey: 
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"  We  wander  on  beneath  a  ceiling  fretted  with  glistening  pendants,  amid 
pillars  and  pilasters,  flying  buttresses  and  interlacing  arches,  with  here  a 
cascade  in  mid-air  transmuted  into  stone,  and  there  a  sculptured  cell 
amid  clustered  columns. "  The  cave  finally  ends  in  "Peri's  Prison,'' 
where  a  narrow  side  gallery  is  separated  from  the  main  passage  by  a  row 
of  slender  pillars,  each  but  a  fen  inches  from  its  neighbor.  All  in  all, 
Little  Wyandotte  is  well  worthy  of  visitation,  and  all  those  who  wish  to 
see  the  beautiful  and  at  the  same  time  experience  a  sense  of  the  perils 
attending  cave  exploration  should  enter  its  bounds,  cross  the  narrow 
bridge  between  the  yawning  chasms,  and  climb  the  slippery  hill  to  the 
lovely  gallery  beyond. 

Fauna.  Cave  salamanders  were  plentiful  in  crevices  about  the  walls 
of  the  descending  shaft,  and  the  cave  cricket,  CeutiwphUui  stygiu*  (Scudd.), 
was  also  taken  in  numbers  in  the  same  place.  Other  than  these,  no  liv- 
ing forms  were  found  except  two  myriapods,  Pieudotremia  cavernarum 
Cope,  and  8cytonotu»  granulatus  (Say.),  the  latter  an  above-ground  species, 
probably  an  accidental  visitor  to  the  cave. 

BALTPETRE   CAVE, 

Crawford  County,  is  located  about  one-third  of  a  mile  northwest  from  the 
mouth  of  Wyandotte  Cave.  The  entrance,  in  a  aide  of  a  ravine,  is 
five  feet  high  and  19  feet  wide.  Once  within,  a  gigantic  room  expands, 
220  feet  long,  75  feet  wide  and  10  to  30  feet  in  height,  with  smooth, 
fiat  ceiling  and  earthen  floor,  the  latter  descending,  and  with  its  edges 
much  encumbered  with  fallen  rock. 

Fragments  of  troughs,  hoppers,  vats  and  furnaces  are  still  to  be  found, 
both  in  the  cave  and  about  its  mouth,  the  sole  remains  of  the  saltpetre 
industry,  carried  on  by  Dr.  Adams  in  1812-15,  an  industry  from  whence 
the  name  of  the  cave  was  derived. 

The  one  room  comprises  the  cave,  the  only  extension  being  a  short 
passage  in  the  right-band  corner  of  its  farther  end,  where  two  openings 
extend  upward  through  the  ledges  of  limestoue  for  40  feet  or  more. 
A  few  stalactites  occur  about  the  edges  of  the  ceiling,  and  in  an  alcove  of 
the  right  wall,  60  feet  from  the  entrance,  are  two  columnar  stalactites, 
six  feet  long  and  1^0  inches  in  diameter,  which  have  united  from  the 
center  downwards,  causing  them  to  be  dubbed  with  the  fanciful  name  of 
"Siamese  Twins." 

Fauna.  The  fauna  of  this  large  semi-subterranean  chamber  proved 
most  interesting. 

Bats  by  thousands  were  found  therein  in  November,  hanging  head 
downward  from  the  more  remote  and  darker  portions  of  the  ceiling. 
Several  specimens  of  the  cave  salamander  were  found  in  crevices  near 
the  mouth,  while  from  similar  localities  were  captured,  in  July,  50  or 
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more  extra  large  adult  specimens  of  the  cave  cricket.  In  November  but 
one  or  two  half  grown  examples  of  the  same  insect  could  be  found. 

Three  species  of  Diptera  were  taken  from  the  walls,  namely :  Sdara  «;>. , 
Ptychoda  minula  Banks  and  Blepharoptera,  pvbencena  Loew,  Two  species 
of  spiders,  Meta  menardi  Latr.,  and  a  new  form,  Tegenaria  cavieola,  de- 
scribed by  Banks  in  a  supplemental  paper,  were  taken  from  the  ceiling, 
about  100  feet  from  the  entrance.  The  harvest  man,  Liobunum  tongipes 
Weed.,  was  also  rather  plentiful  about  the  same  distance. 

That  handsome  autumn-emerging  moth,  Scoliopteryx  libatrix,  also  evi- 
dently uses  the  cave  as  a  winter  abiding  place,  several  specimens  having 
been  taken,  November  5,  from  an  alcove  about  75  feet  from  the  mouth. 

In  a  wooden  trough  at  the  farther  end  of  the  room ,  used  by  the  ancient 
"petre"  workers  to  catch  the  drippings  from  a  crevice  in  the  roof,  two 
crustaceans  were  secured,  viz. :  Geridokea  stygia  Packard*  and  Crangimyx 
vitreue  (Cope),  the  latter  not  having  been  previously  noted  north  of  Mam- 
moth. Cave. 


This  cave  is  located  at  tbe  foot  of  the  ridge  traversed  in  going  from 
the  Cave  Hotel  to  Little  Wyandotte  Cave,  and  is  distant  about  200 
yards  from  the  mouth  of.  the  latter.  To  enter  the  cave  one  must  climb 
down  the  stone  walls  of  a  well  about  20  feet,  when  he  will  find  him- 
self close  to  tbe  bed  of  a  stream  which  flows  rapidly  to  the  southward 
towards  Blue  River. 

On  the  right,  or  down  stream,  one  can  crawl  but  a  few  feet.  Up 
stream,  by  crawling,  stooping  and  wading,  one  can  make  his  way  for 
about  150  feet.  With  the  exception  of  the  animals  which  inhabit  it, 
there  is  nothing  of  interest  in  the  cave,  it  being  merely  a  low,  water- 
worn  subterranean  channel  which  is  doubtless  constantly  but  slowly  in- 
creasing in  size. 

Fauna.  A  single  specimen  of  the  blind  fish,  Amblynpnie  gpeheus  De 
Kay,  was  taken  from  a  deep  pool  near  the  center  of  this  cave.  Cope 
secured  his  specimens  accredited  to  Wyandotte  Cave  from  this  pool,  and 
Collett  also  records!  the  capture  of  a  specimen  here. 

The  cave  salamander,  Spelerpes  macuHcavdui  (Cope),  was  found  to  be 
very  plentiful  close  to  the  mouth  of  the  cave,  in  May,  1895,  and  in  July, 
1896,  more  than  a  dozen  being  taken  on  each  date.  The  cave  cricket, 
GeutltophUiif  styghu,  was  also  taken  on  both  occasions,  being  found  in 
numbers  within  fifty  feet  of  the  bottom  of  the  entrance.  The  blind  crayfish, 
Gambartu  peUuculus  (Tellk.),  occurs  sparingly  in  the  water,  and  a  single 
specimen  of  the  small,  brown,  eyeless  beetle,  Anoplttiudmvx  tenuis  Horn, 

"It  w»i  from    this  trough  thit  Cape  secured    his  specimens  of   V.  mieroctphala,  now 
regarded  iu  identical  with  C.  ttrgia. 
find.  Geol.  SnrT.,1871.153. 
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wm  taken  from  the  damp  floor  over  which  it  was  crawling  rapidly.  Col- 
lett,  foe.  tit  ,  records  a  similar  beetle  from  this  cave,  and  also  the  taking 
of  a  specimen  of  the  blob,  or  "  Miller's  Thumb,"  a  seeing  fish,  from  a 
ripple  in  the  stream. 

evasion's  cave 
is  located  about  one  and  one-half  miles  northeast  of  Wyandotte,  the  en- 
trance being  at  the  bottom  of  a  large  sink  bole.  By  crawling  through  a 
■mall  opening  and  down  a  shelving  slope  of  rock,  we  reached  a  water 
channel  about  three  feet  wide  and  eight  to  20  feet  high.  We  fol- 
lowed this  up  for  probably  500  feet  until  it  became  too  narrow  for 
farther  passage. 

The  stream  which  has  eroded  the  channel  is  much  smaller  than  that  in 
"Sibert's  Well  Cave,"  and  contains  no  deep  pools.  The  cave  was  devoid 
of  stalactites  or  other  formations  of  interest. 

Fauna.  No  vertebrates,  except  a  single  bat  which  went  flitting  here 
and  there  before  us,  were  noted.  Two  blind  crayfish  and  several  speci- 
mens of  that  small  and  common  cave  crustacean,  Caecidotcta  gtygia  Pack., 
were  secured.  The  only  other  living  form  seen  was  an  above  ground 
myriapod,  Polyxmium  rowlbum  (Cope),  which  was  found  beneath  a  loose 
stone  ali.iut  ;>')  feet  from  the  entrance.  , 

Other  caves  there  are  in  southern  Indiana  which  we  would  gladly  have 
explored  and  described  had  our  lime  permitted.  No  two  in  the  Slate 
are  alike.  Each  is  noted  for  some  peculiar  formation,  room  or  passage 
which  it  pisses^es.  In  each  and  all  can  one  see  the  results  of  the  action 
of  water — that  greatest  of  nature's  solvents  and  abraders,  soft  to  the 
touch,  gentle  to  look  upon,  its  work  of  a  day,  a  year,  a  century  upon  the 
solid  limestone  not  appreciable  to  the  eye — yet,  by  slow,  unceasing  ac- 
tion through  the  eons  which  have  elapsed  since  that  work  began,  it  has 
carved  every  room  and  passage,  constructed  every  pillar  and  stalagmite 
existing  beneath  the  surface  of  southern  Indiana. 

THE  FAUX  A  OF  INDIANA  CAVES. 

BY   W.    8.    BLATCHLEY. 

In  these  days,  when  the  great  problem  of  evolution  with  its  attendant 
factors  of  variation,  adaptation,  and  distribution  of  species  is  foremost 
in  the  minds  of  all  true  scientists,  the  fauna  of  any  region  which  is  possessed 
of  some  peculiarity  of  climate,  surface  or  other  environment,  becomes  of 
especial  interest.  The  total  darkness  arid  absolute  silence  which  ever 
pervade  the  subterranean  rooms  and  passages  of  caves  have,  in  the 
course  of  centuries,  proven  potent  factors  in  modifying  the  organs  of 
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those  animals  which  by  accident  have  taken  up  their  abode  therein. 
Cavea  have,  therefore,  given  rise  to  many  so-called  species  which  to  the 
evolutionist  are  but  links  forged  in  the  chain  of  evidence  tending  to 
prove  the  truth  of  the  great  doctrine  which  he  espouses.  Any  facta  re- 
lating to  the  habits,  life  history  or  distribution  of  cave  animals  are, 
therefore,  of  more  or  less  value  and  inasmuch  as  several  short  papers 
have  been  prepared  by  specialists  to  whom  the  different  groups  of  Insecta 
and  Crustacea  collected  in  Indiana  caves  were  referred,  it  has  been 
thought  best  to  bring  those  papers  together  into  one  supplemental  chnp- 
ter  under  the  above  heading.  To  these  papers  have  been  added  such 
notes  concerning  the  abundance,  distribution  and  habits  of  the  different 
forms  as  were  recorded  by  myself  or  assistants. 

VERTEBRATA. 

MAMMALIA.  (The  Mammals). 

By  referring  to  the  preceding  notes  on  the  fauna  of  individual  caves 
it  will  be  seen  that  a  number  of  above-ground  mammals  resort  to  caves 
either  for  shelter  or  in  search  of  food.  Foxes,  minks,  weasels,  raccoons, 
cats,  bats  and  mice  were  the  ones  noted  by  our  party,  either  as  present 
in  the  caves,  or  by  abundant  "sign"  to  be  frequent  visitors  thereto.  Of 
these,  the  bats  and  mice  are  the  only  forms  which  spend  much  time  in 
the  caves,  and  therefore  they  are  the  only  ones  whose  organs  have  become 
appreciably  modified  by  subterranean  life. 

Foxes,  Vuipee  vulpa  (L  )  and  Urocyon  citiereo-argerUatu*  (Schreber), 
resort  to  caves  probably  only  for  shelter,  their  dens  and  characteristic 
odor  being  noted  in  a  number  of  the  caves  visited,  usually  within  a  few 
hundred  feet  of  the  mouth,  but  in  Wyandotte  back  as  far  as  Odd  Fel- 
lows' Hall,  a  half  a  mile  or  more  from  the  entrance. 

The  raccoon ,  Proeyon  lotor  (L. ) ,  and  the  mink ,  Putoriug  vi&on 
(Schreber),  frequent,  for  the  most  part,  those  caves  which  have  streams 
flowing  through  them,  and  undoubtedly  are  on  the  search  for  crayfish 
and  other  aquatic  forms  which  they  are  accustomed  to  find  in  their  night 
prowlings  along  the  margins  of  surface  streams.  But  one  or  two  of  the 
caves  entered  did  not  show  signs  of  "  coons,"  and  the  tracks  of  minks 
were  seen  in  five  or  six. 

Cats  (Felie  domeetktw  Schreber)  and  probably  weasels,  Puloritu  enninea 
(L.),  frequent  the  caves  in  search  of  the  mice  and  bats  which  are  found 
therein.  In  Wyandotte  Cave  especially,  do  cats  abound,  their  tracks 
and  excrement  being  very  common  in  the  Old  Cave  as  far  as  Odd  Fel- 
lows' Hall,  and  in  the  New  Cave  to  Monument  Mountain.  According 
to  Mr.  Rothrock  a  number  of  cats  have  taken  up  their  abode  in  the 
cave,  and  bring  forth  and  rear  their  young  therein.     They  have  ezter- 
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mutated  the  "rats"  (Neotoma)  mentioned  by  Cope  and  Packard  as 
being  inhabitants  of  tbe  cave,  and  probably  also  any  mice  that  may 
have  formerly  occurred  in  the  cave.  They  now  subsist  wholly  on  the 
bats,  and  are  said  to  have  become  so  skilled  in  the  capture  of  these 
flying  mammals,  that  they  leap  as  high  as  eight  feet  into  the  air  for  them 
and  rarely  miss  bringing  them  down.  Near  the  "  Scuttle,"  at  the  time 
of  our  visits,  were  many  remains  of  the  wings  and  feet  of  bats,  the  cats 
having  stationed  themselves  there  and  caught  "  on  the  fly,"  as  it  were, 
the  bats,  while  the  latter  were  winging  their  way  through  the  narrow 
passage. 

In  the  early  part  of  the  present  century  the  Black  or  Cinnamon  Bear 
( Unm  americanw  Pallas)  was  a  frequent  resident  of  southern  Indiana. 
Their  "wallows"  and  claw  marks  are  plainly  visible  in  Eller's  and 
Salt  Petre  caves,  Monroe  County,  and  Connely'H  Cave,  Lawrence  County. 
The  first  named  cave  was  probably  the  seat  of  the  sanguinary  struggle 
described  in  the  following  letter  which  was  received  from  Mr.  R.  M. 
Hazelett,  an  old  and  honored  resident  of  Ureencastle,  Putnam  County. 
From  this  letter  one  can  learn  something  of  the  methods  of  cave  explor- 
ation among  the  early  settlers,  as  well  as  some  of  tbe  dangers  incident 
thereto. 

Greencabtle,  Ind.,  July  16,  18U6. 

Prof.  W.   S.  Blatehley,  Indianapolie,  IntL  : 

Dear  Sir — I  see  from  the  papers  that  you,  in  company  with  other 
scientists,  are  contemplating  making  a  trip  of  exploration  to  the  caves  of 
southern  Indiana. 

I  feel  interested  in  the  exploration  and  description  of  a  cave  about 
five  miles  southwest  of  Bloomington,  Monroe  County,  and  have  often 
thought  I  would  at  some  time  visit  it,  but  I  am  now  too  old.  My  reasons 
for  feeling  anxious  to  see  or  have  a  correct  description  of  the  cave  are 
these :  There  was  quite  an  exciting  circumstance  took  place  in  that  nave 
in  which  my  father,  Samuel  Hazelett,  was  a  party.  My  father,  in  1818, 
moved  from  Jackson  County  and  settled  in  Monroe  County,  where  I  was 
born  October  2,  1819,  nearly  seventy-seven  years  ago.  In  those  days 
most  men  hunted  and  killed  wild  game  more  or  less,  and  some  were  called 
"hunters"  from  the  fact  that  they  did  little  else  but  bunt  for  a 
living.  One  of  these  was  James  Wood.  He  could  not  write  bis  own 
name  but  preached  and  hunted.  He  was  out  hunting  one  day  when 
there  was  a  "  skiff  of  snow  on  the  ground  and  he  struck  the  trail  of  a 
bear  which  he  followed  to  this  cave.  He  thought  he  would  not  be 
beaten,  so  he  went  and  got  my  father,  who  was  rather  more  a  farmer 
than  a  hunter,  and  William  Smith  and  Henry  Wood,  who  were  consid- 
ered hunters.  They  all  resolved  to  go  into  the  cave  after  the  bear,  and 
]*— Qiol. 


,v  Google 


178  REPORT  OP  STATE  GEOLOGIST. 

prepared  themselves  by  taking  their  guns,  shot  pouches,  butcher  knives,. 
and  flints  and  steels  to  make  fire.  They  made  also  two  sluts  about  as 
big  and  long  as  a  man's  arm.  I  reckon  you  don't  know  what  a  slut  is. 
It  is  made  by  taking  a  large  wick  of  some  kind  of  cotton  goods  and 
squeezing  tallow  around  the  wick  until  the  desired  size  is  obtained. 
Then  they  started  for  the  cave,  and  lit  one  of  the  sluts  when  they  started 
in  After  going  in  some  distance  they  came  to  where  the  cave  divided, 
one  passage  going  to  the  left  and  the  other  to  the  right.  There  they 
lighted  the  other  slut  and  placed  it  on  the  dividing  point  an  that  if  they 
should  get  lost  and  get  back  there  tbey  would  know  where  they  were. 
They  then  toik  one  of  the  psss;ii  es,  and  a(W  traveling  s<>me  distance 
tbey  came  to  quite  a  room  with  high  ceiling  and  the  floor  about  six  feet 
lower  than  the  pase-Hge.  They  went  in  on  shelving  rocka  projecting  over 
the  flonr  around  the  outside  edges  of  the  room.  These  rocks  allowed  a 
man  to  squeeze  around  on  about  a  level  with  the  entrance  without  going 
down  on  the  flour.  They  finally  spied  a  bear  at  the  opposite  side  of  the 
room  lying  under  these  shelving  rocks.  My  father  took  the  slut  and 
crawled  around  on  these  shelving  rocks  until  he  got  over  the  bear  so  as 
to  give  James  Wood  a  good  chance  to  draw  a  bead  on  the  bear.  As 
Wood  was  considered  the  best  hunter  he  did  the  shooting.  At  the  crack 
of  the  gun  the  concussion  knocked  the  light  out,  and  there  they  were 
with  a  wounded  bear  in  darkness  they  could  almost  feel.  They  had  to 
grope  their  way  back  to  where  they  had  left  their  other  slut  burning. 
Father  was  the  hindmost  one  getting  back.  He  afterward  said  be  felt 
like  the  bear  was  just  behind  him  all  the  way. 

After  consulting  for  awhile,  they  concluded  best  not  to  go  back  into 
the  cave  where  there  was  a  wounded  hear,  so  they  took  ihe  other  branch 
of  the  cave,  and  after  traveling  some  distance  they  came  to  another  room 
somewhat  similar  to  the  first  one,  only  larger.  They  got  down  on  the 
floor  of  this,  and  after  getting  pretty  well  across  it  they  discovered  an- 
other bear.  He  sneaked  around  as  though  he  wanted  to  avoid  trouble, 
but  that  did  not  meet  the  hunters'  views,  so  Worn!  fired  ou  him  and 
wounded  him  just  enough  to  enrage  him.  He  came  tearing  at  them,  and 
they  all  broke  for  the  outlet.  Henry  Wood  stepped  into  a  bole  and  fell 
down.  The  bear  ranoverhim,andashedid  so  gathered  up  Wood's  gun  in 
his  mouth  and  slashed  it  around  as  if  he  would  break  it  to  pif  ces.  Henry 
Wood  cried  out,  f<r  God's  sake,  not  to  leave  him.  With  that,  father  stopped 
and  stayed  with  htm.  He  said  he  would  got  have  left  him  then  if  the  bear 
had  eaten  them  both  up.  James  Wood  and  Smith  both  got  up  on  the 
declivity,  and  as  the  bear  made  a  rush  to  get  nut  Wo  id  gave  him  another 
fire  that  turned  him,  aud  as  he  came  back  father  fired  on  him  and  that 
turned  him.  Thus  they  kept  him  going  hack  and  fnrth,  Smith  loading 
for  Wood  and  H.  Wood  loading  for  father,  until  the  bear's  head  was  in 
a  jelly ;  but  be  had  gotten   too  mad  to  die.     Finally  H.  Wood  got  a 
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chance  to  get  out  and  left  father  alone,  and  be  got  back  and  laid  down 
and  crept  under  the  ledge  of  rock  as  far  as  he  could,  pretending  to  be 
dead  as  much  as  possible,  as  he  had  always  heard  that  a  bear  would  not 
disturb  a  deed  man.  The  bear  came  and  put  his  nose  to  the  back  of 
father's  neck  and  opened  hia  mouth  and  let  about  a  quart  of  blood  run 
down  his  neck.  He  said  he  thought  then  that  his  turn  had  come,  but 
the  bear  laid  down  against  him  without  further  molestation,  only  breath- 
ing his  stinking  breath  where  father  had  to  breathe  it.  Hostilities  had 
to  cease  until  the  bear  saw  proper  to  pet  up,  which  he  did  when  he  got 
ready.  Thentbeysoondispatchedhim.  His  head  wasshotintoajelly.  Tbey 
skinned  and  quartered  bim,  each  one  taking  a  quarter,  and  left  the  cave 
forever.  They  built  up  a  fire  and  watched  till  day  for  the  other  bear  to 
come  out,  but  when  day  came  they  found  by  the  tracks  in  the  snow  that 
he  had  come  out  and  left.  They  then  went  to  a  neighbor  who  kept  a 
pack  of  dogs,  and  got  them  and  put  them  on  the  trail  of  the  bear.  They 
tracked  him  but  a  few  miles  until  they  found  the  bear  dead,  so  they  got 
them  both. 

I  have  never  beard  of  the  cave  being  further  explored.  The  knowl- 
edge of  it  in  the  neighborhood  may  be  very  limited,  as  father  moved 
from  there  to  this  place  in  1824,  and  I  suppose  all  the  old  settlers  are 
dead  or  moved  away. 

Yours  truly, 

K.  M.  Hazelett. 

We  next  take  up  those  species  of  mammals  which  were  found  to  spend 
most  of  their  lives  in  caves — namely,  the  mice  and  bats. 

Family  Mvbwjk  (The  Mice). 

Pebohyspcs  leucopus  (Raf. )  White-footed  Mouse.  A  form  of  this 
common  above  ground  mammal  inhabits  Mareugo  Cave  and,  possibly, 
several  other  cares,  where  mouse  tracks  and  excrement  were  plentiful. 
Three  were  captured  at  Marengo,  within  400  feet  from  the  entrance,  in 
cyclone  traps  set  for  the  purpose.  They  differed  much  in  appearance 
from  above-ground  specimens,  having  larger  external  ears  (13  mm.  long 
by  11  mm.  broad),  longer  whiskers  (38  mm.)  and  more  protruding  eyes. 
Dr.  C.  H.  Merriam,  to  whom  specimens  were  sent,  did  not,  however, 
consider  these  variations  definite  enough  to  separate  the  form,  even  as  a  ' 
distinct  variety.  The  mice  have,  been  noted  ever  sirje  the  cave  was  dis- 
covered, but  seem  to  keep  close  to  the  entrance,  thrru-h  which,  however, 
no  light  passes.  In  the  winter  season  they  are  very  destructive  to  sweet 
potatoes  and  pumpkins  stored  in  the  cave,  and  at  other  seasons  evidently 
subsist  upon  the  tallow  drippings  and  other  refuse  matters  left  by  the 
visitors. 
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One  mummified  specimen,  which  had  evidently  been  dead  a  number  of 
years,  was  obtained  in  Rothrock's  Straits,  Wyandotte  Cave.  A  dozen 
traps  were  set  for  five  nights  in  this  cave,  but  nooe  of  them  were 
molested. 

Family  Vespertilionid^  (The  Bats). 

V EBPEKTii.ro  bubulatus  Say.  Little  Brown  Bat.  This,  the  moat 
common  bat  inhabiting  Indiana,  was  found  in  small  numbers  in  almost 
every  cave  visited.  In  the  winter  season  tbey  are  said  to  be  much  more 
abundant,  flocking  by  thousands  lo  the  caves  for  shelter,  and  there  pass- 
ing the  winter,  hanging  head  downward  and  in  a  state  of  comparative 
torpor,  for  months  in  succession. 

A  second  visit  to  Wyandotte  in  November  gave  a  better  idea  of  the 
immense  numbers  which  hibernate  in  that  cave  A3  one  passed  along 
through  the  rooms  and  passages,  their  low  squealing  notes  could  be  heard 
on  every  Bide,  being  the  only  sound  which  broke  the  death-like  stillness. 
This  squealing  note  was  uttered  only  as  we  passed  along,  the  light  from 
the  candles  evidently  disturbing  those  which  had  not  yet  entered  their 
winter  torpid  slate.  Two  other  sounds  they  seemed  capable  of  making, 
one,  the  cry  of  a  single  bat  in  rapid,  broken  notes,  resembling  the  song 
of  a  robin  in  a  minor  key ;  the  other,  a  noise  somewhat  similar  to  the 
short,  quick  alarm  note  made  by  the  common  ground  squirrel,  Tamiaz 
striatum  (  L.),  when  it  espies  some  intruder  on  its  domain. 

The  bats  choose  as  a  resting  place  that  part  of  the  roof  where  small 
portions  have  begun  to  flake,  giving  a  certain  degree  of  roughness,  or 
small  crevices,  to  which  they  can  cling.  They  can  not  attach  their  claws 
to  a  smooth  surface,  hence  from  large  portions  of  the  roof  of  a  room 
they  may  be  entirely  absent.  In  places  where  they  find  a  suitable  foot- 
hold they  congregate  so  closely  together  that  it  is  difficult  to  pull  one 
from  the  midst  of  a  group.  On  a  low  ceiling  in  Salt  Peter  Cave,  Craw- 
ford County,  an  area,  one  foot  wide  by  ODe  and  seven-tenths  feet  long, 
was  measured,  and  tbe  bats  thereon  were  pulled  off  one  by  one  and 
counted.  Their  number  was  401  on  the  one  and  seven-tenths  square 
feet. 

When  pulled  or  knocked  loose  from  the  roof  they  fall  to  the  floor, 
where  they  lie  motionless  for  some  time,  and  then  begin  to  flutter  and 
crawl  about,  finally  becoming  lively  enough  to  fly  and  find  a  new  rest- 
ing place. 

They  show  a  remarkable  sense  of  direction  in  their  flight,  passing,  in 
a  darkness  so  profound  that  man  can  see  absolutely  nothing,  swiftly  and 
unerringly  through  openings  but  a  foot  or  two  in  diameter,  without  bitting 
the  walls.  The  direction  of  Eight  seems  to  be,  however,  one  of  instinct 
or  training  rather  than  of  reason,  since  when  a  door  was  first  put  in  the 
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opening  at  the  end  of  the  "  Scuttle,"  through  which  they  had  been  wont 
to  pass  in  numbers,  they  flew  blindly  against  it  and  were  killed  by 
thousands. 

The  odor  which  the  bats  give  off  is  a  disagreeable  one.  At  Wyan- 
dotte in  summer  it  is  not  noticeable  since  their  numbers  are  then  few. 
In  winter  it  is  recognized  immediately  one  passes  into  the  main  portion 
of  the  cave.  Here,  as  elsewhere,  the  bats  pass  in  numbers  into  the 
deepest  recesses,  being  found  abundantly  in  the  Senate  Chamber  and 
sparingly  near  Crawfish  Spring,  two  miles  or  mora  from  the  entrance. 
Several  questions  of  interest,  which  to  my  mind  are  unanswered,  arise 
regarding  the  cave  life  of  these  animals  : 

First.  In  a  cave  where  tbe  temperature  is  54s  F.  the  year  round,  how 
do  they  determine  when  warm  weather  has  begun  out  of  doors? 

Second.  How  do  those  which  spend  the  days  of  the  summer  season  in 
the  cave  determine  the  approach  of  dusk? 

Third.  How  do  they  distinguish  in  the  intense  darkness  those  por- 
tions of  the  roof  which  are  smooth  from  those  which  are  rough  enough 
to  furnish  a  foothold? 

As  is  well  known,  bats  are  crepuscular  in  habit.  They  spend  the 
day  in  darkness  and  tbe  night  in  search  of  food.  Such  habits  have,  in 
the  course  of  ages,  rendered  their  eyes  exceedingly  small,  their  external 
ears  large,  their  flight,  like  that  of  owls  and  whippoorwills,  noiseless. 
Air.  Rothrock  reports  an  occasional  albino  bat  among  the  thousands 
hibernating  in  Wyandotte  Cave ;  and  also  a  larger,  reddish  brown  species, 
probably  Atalapha  noveboracensis  (Erx.),  as  being  occasionally  seen. 

BATRAC1IIA  (The  Frogs  and  Salamander*.} 

Family  Plethodontid,e. 

Spelebpes  Maculicaudus,  (Cope.)     Cave  Salamander. 

GyrinophUue  maculicaudus Cope.     Am.  Nat.,  XXIV,  1890,  967, 

Butler,  Joum:  Cin.  Soc.  Nat.  Hist. , 
XIV,  1892,  170. 
Spelerpe*  maevlicavdm.  Hay,  Am.  Nat.,  XXV,  1891,  1133. 

Id.,  Indiana,  Geol.  and  Nat.  Hist.,  XVH, 
1891,  447. 
This  handsome  salamander,  which  was  described  from  specimens  taken 
from  springe  at  Brookville,  Indiana,  was  found  to  occur  in  tbe  following 
caves :  Porter's,  Donnehue's,  Donnelson's,  Clifty,  Marengo,  Salt  Petre, 
Little  Wyandotte,  Wyandotte  and  Siberfs.  It  will  doubtless  be  found 
in  all  others  which  contain  streams  of  water  or  damp  rooms  near  the  en- 
trance. It  has  also  been  taken  by  myself  in  a  sandstone  cave  at  Indian 
Springe,  Martin  County,  and  by  W.  P.  Hay  at  May's  Cave,  Monroe 
County,  and  Kern's  Cave,  Lawrence  County. 
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It  is  usually  found  within  150  feet  of  the  entrance,  clinging  to  th« 
walla,  especially  in  crevices  and  crannies  just  above  flowing  streams  or 
pools  of  water.  In  Wyandotte  it  is  said  by  the  guides  to  be  found  occa- 
sionally in  Milroj's  Temple,  one  and  a  half  miles  from  the  entrance.  If 
so,  it  must  come  down  through  a  crevice  in  the  roof.  At  Sib-rt's  Well 
Cave  it  was  abundant  both  in  May,  1895,  and  July,  1896,  as  many  as 
20  specimens  having  been  secured  on  each  visit. 

While  its  eyes  appear  as  large  and  normal  as  those  of  allied  terrestrial 
species,  its  sense  of  sight  seems  tu  be  limited.  It  remains  quiet  when 
discovered  and  Bhows  little  fear  until  touched,  when  it  scrambles  deeper 
into  the  crevice  or  beneath  some  fallen  rock  on  the  floor.  Even  when  a 
candle  is  put  within  p.  few  inches  of  its  head  u  does  not  move  until  it 
reels  the  heat. 

The  body  of  maeulicaitdw  is  somewhat  stouter  than  that  of  tongicaitdita 
(Green).  The  tail  of  the  former,  while  of  about  the  same  proportional 
length,  \:i  less  wide  and  less  compressed.  The  ground  color  of  maculi- 
cautlus  is  in  life  a  bright  orange  yellow,  approaching  in  some  specimens  a 
vermilion.  The  black  spots  on  the  back  and  sides  are  very  numerous 
and  vary  much  in  she  and  shape,  but  never  coalesce  to  form  vertical  bars 
on  the  sides  of  body  and  tail,  though  in  a  specimen  from  Ronnehue's 
Cave  they  unite  on  the  sides  of  body  to  form  horizontal  bars,  equal  in 
length  to  the  width  of  the  intercostal  spaces. 

The  largest  specimens  taken  were  from  Donnelson's  Cave,  Lawrence 
County,  and  gave  the  following  measurements  :  Total  length,  156  mm.; 
snout  to  cloaca,  61  mm. ;  snout  to  gular  told,  15  mm. ;  width  of  head, 
10  mm. ;  length  of  fore  limb,  16  mm.  ;  of  hind  limb,  17  mm. ;  of  tail, 
80  mm. ;  distance  from  axil  to  groin,  35  mm. 

Several  immature  specimens,  probably  of  this  species,  were  taken  from 
shallow  pools  in  Mayfield's  Cave,  and  in  Wyandotte  near  the  "  Throne." 
They  were  olive  gray  in  color,  mottled  with  irregular  rows  of  small 
rounded  yellow  spots  on  the  back  and  sides.  The  adults  must,  at  the 
spawning  season,  find  their  way  back  as  far  as  these  pools  or  enter  the 
cave  through  some  near-by  crevice. 

Contrary  to  Cope  and  Hay,  I  do  not  regard  the  adults  of  S.  maadi- 
amdus  as  aqualic.  While  all  the  specimens  noted  in  the  caves  were  in 
damp  rooms  and  usually  within  a  few  feet  of  water,  none  were  in  the 
water.  In  Monroe  County,  in  1886,  I  took  two  specimens  from  beneath 
logs  a  mile  or  more  from  any  known  cave,  and  half  that  distance  from 
streams  or  springs.  They  were  wrongly  referred  to  S.  Itmgicaudvx 
(Green),  a  species  that  I  have  since  found  in  numbers  in  pools,  beneath 
flat  rocks  in  the  bed  of  a  stream  in  Putnam  County,  and  also  in  Vigo 
County. 

In  Jordan's  Manual  of  Vertebrates,  S.  longicavdus  is  given  the  com- 
mon name  of  "Cave  Salamander,"     I  have  never  seen  it  in  caves,  nor 
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do  I  believe  that  it  frequents  them,  there  being  uo  record  to  that  effect. 
8.  maeulicattdw  probably  occurs  throughout  the  limestone  regions  of 
southern  Indiana  and  Kentucky  ;  hut  aa  yet  no  specimens  have  been  re- 
corded, except  from  this  State. 

Family  Ranid/E. 

Rana  clamata  Dsudin,  Green  Frog.  A  specimen  of  this  common 
terrestrial  frog  was  taken  in  a  cave  nenr  Mitchell,  Lawrence  County,  450 
feet  from  the  entrance.  It  was  evidently  following  up  the  stream  found 
in  the  cave,  and  was  without  doubt  an  accidental  visitor. 

PIWE8.     (The  Fikhep.1 
Family  AMBLYOi-arD^E.     (The  Blind  Fishes.) 

Amblyopsis  bpeijkvb,  DeKay.     Blind  Fish. 

DeKay,  Zool.  New  York,  IV,  1842,  1>7. 
PutDam,  Am.  Nat.  VI,  1872,  10,  Pis.  I  and  II. 
Jordan  and  Gilbert,  Syu.  N.  A.  Fishes,  1883, 324. 
Hay,  Indiana  Geo),  and  Nat.  Hist.,  XIX,  1894, 

234. 
Jordan  and  Evermann,  Fishes  of  N.  Am.,  1896, 
706. 
Of  the  five  species  of  cava  fishes  recognized  as  belonging  to  the  fauna 
of  the  eastern  United  States,  this  is  the  largest,  yet  specimens  of  it  are 
seldom,  if  ever,  more  than  five  inches  in  length. 

It  was  found  in  but  three  of  the  caves  visited ;  namely,  Sibert's  Well 
Cave,  where  a  single  specimen  was  secured,  and  in  two  small  caves 
three  miles  east  of  Mitchell,  Lawrence  County,  where  24  specimens 
were  taken.  It  has  been  recorded  from  Sibert's  cave  by  Collett  and 
Cope ;  from  Clifty  caves  and  a  cave  four  miles  west  of  Orleans,  Orange 
County,  by  Dr.  John  Sloan ;  and  from  Don  nelson's  and  Hauler's  caves, 
Lawrence  County,  by  Collett. 

In  that  portion  of  Sibert's  Cave  large  enough  for  exploration,  there  is 
but  one  pool  which  the  fish  inhabits,  and  usually  but  one  or  two  are 
found  therein.  Whether  the  species  breeds  in  this  pool,  or  in  some  dis- 
tant portion  of  the  cave  is  as  yet  unknown. 

In  the  Lawrence  County  caves  the  species  seems  to  be  common,  though 
never  more  than  two  and  seldom  but  one  were  seen  at  a  time.  They 
move  very  slowly  through  the  water,  usually  near  the  surface  and  close 
to  the  edges  of  the  deeper  pools  which  they  inhabit.  They  are  wholly 
non-sensitive  to  light,  but  extremely  sensitive  to  touch  or  any  jar  or  mo- 
tion of  the  water.  They  were  readily  caught  by  putting  a  dip-net  very  gen- 
tly into  the  water  a  foot  or  twu  from  them  and  then  making  a  quick  for- 
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ward  and  upward  scoop.  If  instill,  deep  water,  they  seem  to  glide,  or  rather 
float,  on  and  on,  propelled  by  a  scarcely  perceptible  motion  of  the  caudal 
fin.  One  must  think  of  ihem  as  ever  surrounded  by  an  intense  darkness, 
the  prey  of  every  fish-loving;  animal,  a?  mink  or  coon,  that  can  swim  and 
see  in  the  darkness,  the  white  skin  of  the  fish  readily  revealing  its  pres- 
ence if  the  least  gleam  of  light  reflects  from  its  sides  No  external  trace 
of  eyes  are  to  be  found  in  adult  specimens,  but  the  loss  of  sight  is  in  part 
compensated  by  numerous  tactile  papilla?,  arranged  in  ridges  on  the  sides 
and  front  of  the  head. 

Of  these  fishes  Cope  has  written  as  follows :  * 

1 '  If  these  Amblyopses  be  not  alarmed  they  come  to  the  surface  to  feed 
and  swim  in  full  sight,  like  white,  aquatic  ghosts.  They  are  then  easily 
taken  by  the  band  or  net,  if  perfect  sttence  w  preserved,  for  they  are  un- 
conscious of  the  presence  of  an  enemy  except  through  the  medium  of 
hearing.  This  sense  is,  however,  evidently  very  acute,  for  at  any  noise 
they  turn  suddenly  downward  and  hide  beneath  stones,  etc.,  on  the 
bottom." 

My  observations  of  tbe  specimens  taken  do  not  bear  out  the  above 
statement.  We  talked  and  even  hallooed  close  to  the  fish  without  causing 
them  to  take  alarm,  but  the  least  movement  of  the  water  frightened 
them,  and  they  darted  rapidly  away,  usually  at  right  angles  to  the  course 
they  were  pursuing.  The  sense  of  touch,  rather  than  thatof  hearing,  is, 
in  my  opinion,  the  one  which  has  been  intensified  by  long  residence  in 
the  dark  and  silent  recesfres  of  the  caves. 

In  several  instances,  as  the  dip  net  was  raised  quickly  upward,  the  fish 
would  leap  several  inches  above  tbe  surface  of  tbe  water  in  a  vuin  en- 
deavor to  escape.  In  one  place  in  Lawrence  County  a  stream  flows  out 
of  a  cave  and  through  a  deep  ravine  for  about  200  yards,  and  then  enters 
another  cave.  In  both  caves  the  blind  fish  were  captured  within  100  feet 
of  the  openings,  and  there  is  little  doubt  but  that  they  make  their  way 
through  tbe  open  stream  from  one  cave  to  the  other.  Tbe  caves  and 
subterranean  streams  of  southern  Indiana  doubtless  form  a  more  or  less 
complete  system  of  subterranean  drainage,  and  through  this  the  blind 
fish  finds  its  way  wherever  the  water  is  deep  enough  to  allow  it  passage. 

In  captivity  this  fish  eats  very  little.  Dr.  Sloan,  of  New  Albany,  has 
kept  specimens  in  an  aquarium  for  20  months,  and  says:  "They 
have  taken  no  food,  except  what  has  grown  up  in  the  water  and  on  the 
sand  in  their  tank."f  "Some  of  them  would  strike  eagerly  at  any  small 
body  thrown  in  the  water  near  tbera,  rarely  missed  it,  and  in  a  very  short 
time  ejected  it  from  their  mouths  with  considerable  force.  I  often  tried 
to  feed  them  with  bits  of  meat  and  fresh  worms,  but  they  retained  nothing. 
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On  one  occasion  I  mined  a  email  one  and  found  his  tail  projecting  from 
the  mouth  of  a  larger  one ;  I  captured  and  released  him.* 

In  nature  they  doubtless  feed  upon  one  another  and  upon  the  blind 
crayfish  and  smaller  crustaceans  which  inhabit  with  them  the  streams  of 
caves.  A  number  of  those  captured  were  "nosing,"  as  they  slowly  swam, 
the  rocks  along  the  sides  of  the  pools,  and  it  is  possible  that  they  gather 
some  organic  matter  from  the  slime  on  these  rocks. 

The  measurements  of  the  largest  specimen  taken  were  as  follows: 
Length,  four  and  a  half  inches;  head,  three  in  length;  depth,  four  and  a 
half  in  length.  The  color  is  white,  the  scales  are  very  small,  and  the 
young  are  born  alive. 

A  second  species  of  blind  fish,  TyphUehlhys  mbterraneus  Girard,  is  said 
to  occur  in  some  of  the  wells  and  subterranean  streams  of  southern 
Indiana,  but  as  yet  no  definite  localities  have  been  recorded. 

INVERTEBRATA. 


Representatives  of  Diptera,  Lepidoptera,  Coleoptera,  Hemiptera,  Or- 
thoptera,  Thysanura,  Myriapoda  and  Arachnida  were  secured  in  the 
cares  visited.  The  members  of  each  order  were  sent  to  different  special- 
ists, as  follows:  The  Diptera  to  J.  M.  Aldrich,  Moscow,  Idaho;  the 
single  Lepidopteron  to  Miss  Mary  E.  Murtfeldt,  Kirkwood,  Mo. ;  the 
Coleoptera  to  H.  F.  Wickham,  Iowa  City,  la. ;  the  Hemiptera  to  E.  P. 
Van  Duzee,  Buffalo,  N.  Y, ;  the  Myriapoda  to  O.  F.  Cook,  Washing- 
ton, D.  C. ;  and  the  Arachnida  to  Nathan  Banks,  Sea  Cliff,  N.  Y. 

Messrs.  Aldrich,  Wickham  and  Banks  (in  part),  and  Miss  Murtfeldt 
have  prepared  papers,  which  are  presented  herewith,  with  supplemental 
notes  added  by  myself,  on  habits,  etc.  Messrs.  Van  Duzee,  Cook  and 
Banks  identified  the  species  sent,  and  the  papers  as  presented  were  pre- 
pared by  me.  To  all  the  parties  mentioned  I  am  under  especial  obliga- 
tions for  the  work  done  on  the  specimens  submitted. 
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Ox  a  Collection  of  Dipteka  from  Indiana  Cave". 


This  collection  embraces  12  species,  of  which  five  are  herein  described 
as  new,  one  c  ■nstitutiug  a  new  genus  Two  species  are  only  genetically 
determined.  The  family  Mycetophilidie  is  represented  by  five  species, 
Hfl">m v7.i1  la?  by  four,  and  Psycbo'Iidse,  Borboridae  and  Phoride  bv  one 
each.  The  Helimyzidse  furnish  by  far  the  greater  number  of  individ- 
uals It  d'-es  n  >i  appear  that  any  of  these  species  are  wholly  confined  to 
a  cave  life-  They  sh>w  no  marked  peculiarities  of  structure  and  are 
probably  found  in  shady  places  generally.  None  of  those  previouslv  de- 
scribed, except  />.'<.■  virn/i'em  drff&a,  have  been  heretofore  known  to  in- 
habit caves. 

1.  Macrocera  bikscta  Loew. 

Loew.  Centuries  IX,  5. 
One  specimen.  Truett's  Cave.  July  9.     Slijihily  lareer  tban  Loew's 
type,  thoracic  •)  irsum  and  pleura?  mire  inJuseated  ;  halterea  brownish  at 
tip.     Deseril«ed  from  the  District  of  Columbia.     I  have  no  knowledge  of 
anv  capture-*  of  the  spreies  sicce  that  time  till  now. 

T^c  #r*i-:G.m  0.'lcJ  wis  :.iken  »n  ;he  wing  in  llw  main  room  of  the  Cave,  $00 
feet  iron  :i.t  rr.lranee.—  \V.  S.  B. 

2.  SciARA   SPP. 

Two  spevies.  l>>rh  small.  Of  the  first,  which  U  dark  with  a  shining 
black  thoracic  d.-rsuru.  tLere  are  seven  specimens,  sis  from  near  the 
mouth  of  ffait  Pctre  Cave,  the  other  from  Wyandotte  Cave.  Si>vemlier 
5,  lf'-'o.  Of  the  second,  which  is  lighter  with  yellowish  brown  thorax, 
one  specimen  is  from  Donnehue's  Cave,  July  14;  another,  Wyandotte 
Cave,  near  Aucur  H<.!e. 

di-p  |...Rkni  of  she  i-ai-e.  The  "Aueur  H..le"  of  Wvauiloiie  is  about  three- 
fo:ir-.:.i  ,:' j  a.]'.r  i:  :?.  the  enlrsnvr.  Species  of  the  gecus  are  ijuite  ivuiui"n  in 
Mm  ■:.  Crr.  Ker.-  ky.  acl  :;.e  t^m  ao.  nrJlug  to  iVen  Aicken.  live  on  Ue- 
L*;i=g  -..  j-..1:*  i.-ivr,  unci,  e-.e.— W.  S.  B. 

3.  Mycetophila  cmbkatk.cs  n.  sp. 

F':malt.  Front  dark  brown:  paipi  and  three  basil  joints  of  antennae 
vellow.  Th'.rax  clay  yellow,  somewhat  pruioose  with  white,  the  dorsum 
somewhat  infuscaied  and  provided  with  numerous  stout  black  hairs  along 
the  sides;  scutedum  and  metauotum  also  brownish,  the  former  with  two 
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distinct  hairs.  Abdomen  brow u,  compressed,  tbe  distal  part  of  each  seg- 
ment with  a  lighter  ring,  which  is  broader  underneath.  Legs  pale  yel- 
low with  a  distinct  fuscous  tinge.  Coxa)  paler,  the  front  ones  with  only 
a  few  fine  hairs  at  tip;  tibise  wholly  without  spines  except  at  tip,  still 
on  the  posterior  ones  a  few  scarcely  perceptible  setulre.  Tarsi  elongated, 
uniformly  iufuscated,  slightly  darker  than  tbe  tibia;;  in  the  front  leg  the 
entire  tarsus  is  about  four  times  the  length  of  the  tibia,  in  the  middle  leg 
two  and  a  half,  and  in  the  hind  leg  one  and  a  half  tii^ea.  The  tibial 
spurs  on  the  front  leg  are  a  iil'ih  tne  length  of  the  metatarsus;  on  the 
other  legs  a  third. 

Wings  without  macules,  tinged  with  yellow  along  the  costa  and  to  a 
leas  degree— all  over  the  apical  half.     Venation  as  figured. 

Length,  5.2  mm.  ;  of  wing,  4.5  mm. 

One  female,  Shiloh  Cave,  July  15. 


The 


specn 


B  taker 


eath  a 


rock   about   S00   feet  from  the  entrance.     A 

member  of  the  genus   has  been  recorded   by       Winrof  M»w(i»iiJa  uwfrr.ii 

Cfeten  fiacken  from  Bradford  Cave,  10   miles 

from  New  Albany,  Ind.     The  larvte  live  in  fungi.— W.  S.  B. 


Odontopoda,  new  genus. 

(oiToir  tooth  ;  woi'-j  fool.] 

(Myee tophi) id se  near  Glaphyroptera.) 

Ocelli  three,  all  large,  nearly  in  a  straight  line;  antenna  16- 
jointed,  the  two  basal  joints  distinct,  the  others  cylindrical,  the  third 
longest ;  palpi  four-jointed,  first  short,  second  a  little  longer,  third  longer 
than  the  two  preceding,  fourth  a  trifle  shorter ;  coxa  elongated ;  abdo- 
men (male)  long,  slender,  clavate,  composed  of  seven  distinct  segments 
besides  the  hypopygium.  Wings,  fourth  longitudinal  arising  near  the 
base;  third  vein  not  branched ;  costal  vein  not  extending  beyond  tip  of 
third  longitudinal;  fifth  vein  forked;  auxiliary  vein  ending  in  the  costa 
almost  half  way  to  the  apsx  ;  small  crossvein  nearly  equal  in  length  with 
the  first  segment  of  the  third  vein  ;  fourth  vein  with  a  very  thin  anterior 
branch  arising  at  the  origin  of  the  crossvein,  or  seemingly  from  the 
erosive  in  itself. 

4.     Odontopoda  bayi,  n.  sp. 

Male.  Front  black,  antenna;  brown, 
except  the  first  three  joints,  which  are 
yellow  ;  mouth  parts  yellow  ;  thorax 
and  coxa  yellow,  rather  pale ;  the  dor- 
sum, however,  more  acorn-colored  without  distinct  lines.  Abdomen 
brown,    the  bases  of  the  tegmenta   and  a  larger   part   underneath   of 
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a  lighter  color ;  seventh  segment  distinct,  nearly  as  long  as  the  sixth, 
hypopygium  as  long  as  the  seventh,  first  segment  over  half  as  long  as 
the  second.  Femora  and  tibiss  yellow,  with  a  brownish  tinge ;  front  tarsi 
black  (the  others  wanting,  but  doubtless  black).  Wings  of  a  clear  yel- 
low tinge,  lighter  posteriorly ;  third  vein  with  a  rather  strong  curvature. 

Length,  6  mm.;  of  wing,  4.7  mm. 

One  male,  Marengo  Cave. 

i  the  side  of  a  damp  rock,  400  feet  from  the 

5.  Pbychoda  mihuta  Banks. 

Banks,  Canad.  Ent.,  XXVI,  331. 
One  specimen,  Salt  Peter  Cave,  Crawford  County. 

6.  Ulomorpha  pjlosella  Osten  Sacken. 

Oaten  Sacken,  Proc.  Acad.  Nat.  Sci.  Phila- 
delphia, 1859,  342 

Osten  Sacken,  Monograph  N.  A.  Dipt. ,  IV, 
233. 
One  specimen,  Porter  Cave. 

7.  Blepharoptera  defessa  Osten  Sacken. 

Osten  Sacken,  Bulletin  U.  S.  Geol.  and 
Geog.  Survey,  Vol.  III.  No.  1,  p. 
168,  note. 

One  female,  Wyandotte  Cave. 

By  the  kindness  of  Professor  Packard,  I  was  enabled  to  see  the  de- 
scription of  this  species.  The  following  sentence  is  at  the  end  of  the 
description:  " Blepkaroptene  are  often  found  in  caves,  where  they  are 
said  to  breed  in  the  excrement  of  bats."  The  description  occurs  as  a  foot- 
note to  an  article  by  Professor  Packard  on  "A  New  Cave  Fauna  in 
Utah,"  but  the  specimens  described  were  from  Hundred  Dome  Cave, 
near  Glasgow,  Kentucky,  and  were  also  reported  from  Wyandotte  Cave, 
among  others. 

Thia  is  the  Ant/iomifia  of  Cope's  "  Fauna  of  Wjandotte  Cave."  Ind.  Oeol. 
Surv.,  1872,  16C.  For  description  and  figure  see  also,  Packard's  "Cave  Fauna 
of  North  America,"  1889,  80.— W.  8.  B. 

8.  Blepharoptera  fubescenb  Loew. 

Loew,  Centuries  II,  82. 
Seven  specimens,  both  sexes ;      Shiloh  Cave,  July  15  (1)  ;  Salt 
Peter  Cave  (2),  Coon's  Cave  (2),  Porter  Cave  (1),  Wyandotte 
Cave  (1). 
The  species  was  described  from  Massachusetts. 

9.  Blepbaboptera  latkns  n.  ap. 

Brownish-black,  head,  knees,  venter  and  tip  of  abdomen  reddish ;  two 
vibrissa  each  side. 
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Head  dark  red,  rather  variable  in  color,  vertical  triangle  black,  second 
fron  to-orbital  bristle  a  trifle  smaller  than  the  preceding;  antennae  dark 
red,  third  joint  more  or  less  infuscated ;  face  and  month  parts  dark  red  ; 
two  large  vibrissa)  on  each  side,  one  a  little  longer  than  the  other,  a  nar- 
row strip  only  is  bare  below  the  eye,  the  remainder  of  the  cheek  with 
rather  coarse  black  pubescence;  occiput  black  above.  Thorax  black, 
the  roots  of  wings,  halteres  and  pleural  sutures  red  or  yellowish  red ; 
scutellum  and  mesa  pleura*  bare,  hypopleurse  with  a  group  of  four  ascend- 
ing bristles  near  the  upper  edge,  otherwise  bare  on  the  sides  except  for  a 
little  very  small  scattering  black  pubescence ;  underneath,  between  the  fore 
and  middle  coxa;,  are  very  numerous  bristles.  Abdomen  black,  its  tip, 
the  venter,  and  usually  the  posterior  margin  of  each  segment  red.  Coxae 
and  femora  black,  hairy,  tbe  latter  stout ;  trochanters  and  knees  red ; 
tibiie  usually  with  a  considerable  red  or  reddish  yellow,  especially  near 
the  middle ;  tarsi  almost  uniformly  brown.  No  special  long  bristles  on 
tbe  legs.     Wings  without  spot',  slightly  yellow,  the  costal  bristles  small. 

Length,  5  to  5  6  mm. ;  of  wing,  4  &  to  5  mm. 

Nine  specimens,  both  sexes:  Donnebue's  Cave,  July  14  (3) ;  Shiloh 
Cave,  July  15  (1);  Porter  Cave,  (2);  Mayfield's  Cave,  July  9  (3). 
Two  of  tbe  specimens  have  numerous  mites  attached  to  the  body. 

II).     Blepharoptera  bpecus  n.  sp. 

Cinereous,  largely  yellow,  scutellum  pubescent. 

Head  yellowish,  vertical  triangle  and  upper  part  of  occiput  black, 
second  fron  to-orbital  bristle  smaller  than  first.  Antennae  far  apart,  yel- 
low, third  joint  somewhat  darker,  one  vibrissa,  the  small  hairs  behind  it 
confined  to  a  narrow  strip  close  to  the  oral  cavity.  Dorsum  of  thorax 
brown,  about  the  edges  more  yellow  ;  humeri,  the  posterior  part  and  the 
scutellum  usually  entirely  yellow,  scutellum  with  distinct  black  pubes- 
cence besides  the  usual  bristles.  Pleurae  yellow  with  a  darker  color  on 
the  meso  and  hypopleura?,  the  former  part  bare,  the  latter  with  one 
ascending  bristle  above  and  almost  imperceptible  sparse  black  pubescence, 
underneath  a  few  bristles ;  teguln  and  h&Iteres  yellow.  Abdomen  on  the 
basal  half  quite  blackish,  overlaid  with  cinereous  dust,  toward  the  tip 
yellow;  male  hypnpygiuni  large.  Legs  principally  yellow,  but  varying 
in  different  individuals.  In  both  sexes  a  row  of  six  or  eight  bristles  in 
front  near  the  tip  of  the  middle  femur ;  in  male  a  similarly  placed  row, 
but  higher  up,  on  the  hind  femur,  numbering  four  or  five.  Wings 
slightly  yellow,  the  costal  bristles  large. 

Length,  3.5  to  5  mm. ;  of  wing,  the  same. 

Eighteen  specimens,  both  sexes:  Ellere  Cave  (3);  Porter  Cave  (11); 
Mayfield's  Cave,  July  9  (2) ;  Donnehue's  Cave,  July  14  (1) ;  Wyandotte 
Cave  (lj. 

The  species  of  Blepharoptera  were  the  largest  and  must  common  Diptera  noted 
in  the  caves.     They  were  found  in  the  damper  portions  of  nearly  every  cave  vis- 
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ited,  on  the  walls  and  roof.  The;  were  never  noted  on  the  wing,  except  when 
disturbed,  when  they  would  fly  but  a  short  distance  before  alighting.  The  large 
species  were  about  as  long  as,  but  more  slender  than,  the  common  house  fly.  The 
larvie,  according  to  Oaten  Saeken,  live  in  fungi  and  the  excrement  of  bats. 
-W.  8.  B. 

1  1  .        LlMOSISA  TE.NEKBAKUM   II.    Pp. 

General  color  throughout,  dark  brown,  sub-shining.  Front,  face, 
edge  of  clypeus  and  proboscis  the  same,  the  last  at  the  tip  yellowish ; 
third  junt  of  antenna  rounded,  arista  slender,  microscopically  pubescent. 
Dorsum  of  thorax  with  moderate  bristles;  scutellum  coucnlorous,  with 
four  bristles;  pleura!  with  a  little  yellow  along  the  sutures;  halteres  yel- 
low. Legs  of  simple  structure ;  the  tibite  a  trifle  lighter  than  the  femora, 
their  tips  and  the  tarsi  yellow ;  hind  metatarsus  but  little  thickened,  two- 
thirds  of  the  length  of  the  following  joint. 
Wings  as  figured.  The  last  section  of  the 
third  vein  perfectly  straight,  the  fourth  be- 
yond the  posterior  crossvein  becoming  ex- 
tremely thin,  yet  traceable  lo  the  margin; 
second  and  third  sections  of  costal  vein  sub-  W|°i°f  £t»w«'*ii /hn*™™™  n.ii>. 
equal,     The  wings  are  moderately  tinged  with  brown. 

Length  2  to  2.1  mm. ;  of  win.',  1  to  1.3  mm. 

Ten  specimens,  both  sexec  ;  Truett's  Cave,  July  9  (2)  ;  Donnehue'a 
Cave,  July  14  (2)\  Clifty  Cave  (1);  Marengo  Cave  (1);  Wyandotte 
Cave  (3)  ;  same,  uear  Augur  Hole  (1)  ;  same,  November  B,  18%  (1). 

The  venation  will  readily  distinguish  the  species. 

The  specimens  from  Don  ne  hue 'a  and  Clil'ty  caves  were  taken  from  piles  of  half 
dry  excrement  of  the  raccoon.     Those  from   Wyandotte  from  beneath  stones  in 
the  vicinity  of  rem u ins  of  dead  bats  near  the  "Scuttle."    The  insects  leap  a  few 
inches,  rather  than  fly,  when  disturbed.— \V.  8.  H. 
12.       PllORA  HIQRICEP8  Loew. 

Loew,  Centuries,  VI,  99. 
Nine  specimens,  Wyandotte  Cave,  near  Augur  Hole. 
Taken   from  the  mouldy   remains  of  bread,  chickens,  etc.,   near  the  "Augur 
Hole,"  three-fourths  of  a  mile  from  the  mouth,  July  27,  IttiHi.— W.  S.  B. 

Lepidoptera. 
Family  Tineid,k. 
The  discovery  of  the  fact  that  a  smalt  Tineid  moth  is  a  common  resi- 
dent in  Wyandotte  Cave  was  one  of  the  most  interesting  results  of  our 
study  of  the  cave  fauna  of  Indiana,  siuce  no  other  instance  is  on  record 
of  a  member  of  the  order  of  Lepidoptera  being  an  inhabitant  of  caves. 
Specimens  were  sent  to  Miss  Mary  E.  Murtfeldt,  of  Kirk  wood,  Mo., 
who  has  made  a  special  study  of  the  Tineid  group,  and  she  kindly  pre- 
pared the  following  paper  on  the  specieB  : 
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A  Cave-Inhabiting  Moth. 


BY   MAKY   E.    MURTFELDT, 


Blabophanes  ferruginella  Hhn.  Specimens  of  the  above  named 
Tineid,  with  a  number  of  its  pupal  cases,  were  recently  received  for  de- 
termination from  Prof.  W.  S.  Blatchley,  State  Geologist  of  Indiana, 
who  gives  the  following  interesting  account  of  its  habits:  "This  insect 
was  found  quite  abundantly  in  Wyaudotle  Cave,  1,000  feet  or  more 
from  the  entrance,  in  the  vicinity  of  the  remains  of  dead  bats  and  other 
decaying  animal  matter,  including  the  dried  excrement  of  cats.  Quite 
a  number  of  the  latter  inhabit  (or  frequent  1—  M.  E.  M.)  the  cave  and 
catch  the  bats  as  they  go  in  and  out  of  the  small  openings  known  as  '  Fat 
Man's  Misery '  and  the  'Augur  Hole.'  The  moths  seldom  fly,  but  crawl 
very  rapidly,  or  leap  short  distances  when  disturbed." 

En  a  succeeding  letter,  Professor  Blatchley  remarks:  "I  have  Dr. 
Packard's  monograph  on  'The  Cave  Fauna  of  North  America,'  hut  can 
find  no  mention  of  a  Tineid  or  any  other  moth  being  found  in  the  caves. 
Wyandotte  Cave  Iihb  been  pretty  thoroughly  explored  before,  especially 
by  Professor  Cope  in  1872,  but  he  also  says  nothing  of  moths  among  its 
fauna.  I  have  made  three  visiis  within  the  past  two  years.  The  first 
time  I  took  only  one  moth,  but  at  that  time  was  sight  seeing  rather  than 
hunting  insects.  The  second  and  third  times  I  went  on  more  serious 
business  and  found  the  moths  plentiful."  *         *  *  *  * 

Following  Professor  Blalchley's  lead,  I  also  looked  through  all  the  lit 
erature  accessible  to  me  on  the  subject  of  cave  Insects,  but  without  find- 
ing any  reference  to  any  species  of  Lepidoptera. 

The  species  received  from  Professor  Blatchley  not  being  represented  in 
my  collection,  wus  sent  for  determination  to  Dr.  C.  H.  Fernald,  of  Am- 
herst, Mass.,  our  leading  authority  on  the  Micro-lepidoptera,  who  pro- 
nounced it  Biabophaneii  ( Tinea)  ferruginella  Hbn.  As  Professor  Blatch- 
ley  suggested,  it  was  first  described  in  this  country  by  Dr.  Clemens  as 
Linea  croceicapitella.  Clemens'  description  does  not  appear  to  me  to  apply 
very  closely  to  the  typical  form  of  B.  ferruginella,  and  it  would  seem  that 
it  was  not  at  the  time  recognized  as  the  latter  species  by  Mr.  Staniton, 
then  the  highest  English  authority  on  the  TineAdw,  but  the  type  in  the 
Philadelphia  collection  established  tbe  identity. 

Both  Mr.  Chambers  in  his  "List  of  North  American  Tineina,"  and 
Professor  Riley  in  the  more  recent  Smith  "  List  of  A  raerican  Lepidop- 
tera," discard  the  genus  Blabophanea  as  not  sufficiently  distinct  from  Tinea ; 
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but  Professor  Fern  aid  concurs  with  cod  temporary  European  authors  in 
regarding  the  scaleless  discal  spot,  in  connection  with  some  lege  conspicu- 
ous characters,  as  of  generic  value.  So  far  as  I  have  been  able  to  ascer- 
tain, no  account  of  the  habits  or  life  history  of  this  species  has  ever  been 
published  in  this  country.  It  is  not  included  among  the  species  com- 
monly grouped  as  "clothes  moths"  by  either  Drs.  Fernald  or  Riley  in 
their  synonymical  and  popular  papers  on  these  species,  nor  is  it  men- 
tioned in  Mr.  Howard's  recent  bulletin  on  "Household  Pests," and  yet  it 
probably  occurs  where  furs  and  pelts  are  stored.  Indeed,  its  presence  in 
the  depths  of  the  cave  can  best  be  a  .counted  for  by  its  accidental  intro- 
duction on  the  clothing  of  guides  and  visitors. 

The  species  expands  from  14  to  18  mm.  Length  of  body,  five  to 
seven  mm.  Head  with  dense  tuft  of  rust-red  hairs.  Pore  wings  oblong, 
with  rounded  apex,  silky,  grey  brown,  with  slight  violet  tinge  in  fresh 
specimens ;  a  broad  ochreous  or  buff  stripe  extends  along  the  inner  edge, 
forming  a  conspicuous  dorsal  stripe  when  the  wings  are  closed ;  discal 
spot  translucent,  dingy  white.  Under  wings  shining,  pale  gray-brown. 
Both  wings  with  long,  yellowish  gray  fringes.  Larvie  not  observed — 
probably  resembling  those  of  the  other  case-making  species.  Pupal  cases 
densely  felted,  dark  gray,  subcylindrical,  truncate,  varying  in  length 
from  six  to  eight  mm. 

Heinemaun  rays  that  in  Europe  this  species  is  on  the  wing  during  June 
and  July,  and  again  in  autumn,  indicating  two  summer  broods.  It  would 
be  interesting  to  ascertain  how  far  its  habit  in  this  respect  has  been,  or 
would  be  modified  by  the  unvarying  temperature  and  food  conditions  of 
cave  existence. 

Tbe  occurrence  of  this  math  in  Wyandotte  Cave  can  not  date  back 
many  years,  far  it  surely  would  not  have  escaped  the  notice  of  Drs. 
Packard  and  Cope,  when  their  researches  were  made. 

As  yet,  the  species  shows  no  organic  or  colorational  departure  from  the 
open  air  type,  but  it  is  Dot  unreasonable  to  suppose  that  in  years  to  come 
there  may  be  perceptible  modification  in  these  respects,  as  has  been  ob- 
served in  other  cave  inhabiting  forms. 

On  the  occasion  of  my  first  visit  to  Wyandotte,  May,  1895,  but  few  of  the 
moths  were  noted,  and  but  one  was  captured.  Id  July,  1890,  they  were  frequent, 
and  in  November,  1896,  quite  common,  especially  about  the  "Scuttle,"  and  as  far 
back  as  "  Monument  Mountain." 

The  pupal  cases  were  found  attached  to  small  projections  of  the  wall,  close  to 
the  floor,  or  on  the  under  side  of  stones  which  rested  loosely  on  the  floor.  In  all 
instances  they  were  in  close  proximity  to  decaying  remains  of  bats  or  other  refuse. 

The  introduction  of  this  European  moth  into  a  cave  like  Wyandotte,  and  its 
rapid  adaptation  to  the  peculiar  environment  there  found,  is  an  excellent  proof  of 
the  now  commonly  accepted  theory  that  all  cave  animals  are  but  the  descendants 
of  seeing  forms,  which,  in  the  past,  have  thus  accidentally  found  their  way  into 
caves,— W.  B.  B. 
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Mr.  Wiokham's  paper,  annotated  by  me  is  as  follows : 

On  a  Collection  of  Indiana  Cate  Beetles. 

by  h.  p.  wicxham. 


The  species  of  cave  beetles  resulting  from  the  recent  explorations  are 
few  in  number,  but  several  are  of  considerable  interest  and  add  a  great 
deal  to  our  knowledge  of  the  local  distribution  of  life  in  the  Indiana 
caverns.  Several  are  common  epigteal  forms,  no  doubt  attracted  by  the 
opportunity  for  shelter  or  washed  in  by  rains,  while  others  are  truly  cav 
ernicolous,  and  partake  of  the  peculiarities  in  color  and  development  of 
the  visual  organs  bo  often  exhibited  by  cave  insects. 

Attention  may  be  called  to  the  discovery  of  the  blind  larvse  of  Quediw 
ipelam  Horn,  the  adult  having  been  originally  described  from  Wyan- 
dotte Cave.  Additional  material  has  also  been  obtained  of  Anophthalmias 
tenuis  Horn,  first  collected  in  the  same  locality  as  the  Quedivs. 

A  detailed  report  on  the  material  is  submitted  below : 

Family  Cababii>£. 

Scabites  subtebrankob  Fabr.     Syst.  Eleuth.  I,  124.     Say,  Tr.  Am. 
Phil.  Soc.,  II,  17.      Ent.  Works,  Lee.  Ed., 
II,  448.       SubOriatwi  Hald.,  Proc.  Acad. 
Nat.  Sci.  Phila.,  II,  64. 
This  common  but  variable  species  has  been  described  under  about  a 
dozen  names  by  Le  Conte,  Chaudoir,  and  Bonelli,  in  addition  to  tbe 
ones  cited  above.     A  specimen  of  the  form,  eubttriatiu  Hald.,  was  taken 
by  Mr.  Blatohky  in  Porter's  Cave.     Very  widely  distributed  in  North 
America,  from  Atlantic  to  Pacific  coasts,  and  south  to  Lower  California. 
Usually  found  under  boards  or  stones ;  often  exhumed  in  digging  gardens. 
Anophthalmia  tenuis  Horn,  Trans.  Am.  Ent.  Hoc.,  1871,  327;  Id., 
Geol.  Surv.Ind.,  1872,  177;  Packard,  Mem. 
Nat.  Acad.  Sci.,  IV,  75. 
Numerous  specimens  were  received,  representing  the  following  local- 
ities :       Wyandotte    Cave,    on    top  of    "Monument    Mountain,"    near 
"Throne"  and  near  "Crayfish  Spring;  Bibert's  Well  Cave,  Mayfield's 
Cave,  Truett's  Cave  and  Shiloh  Cave.     Very  little  variation  is  exhibited, 
though  occasionally  there  is  a  tendency  toward  a  greater  acuteness  of  the 
hind  angles  of  the  thorax,  quite  possibly  due  to  irregular  shrinkage  of 
13— Geol. 
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the  very  soft  integuments.  This  is  one  of  the  true  cave  beetles,  and  is- 
never  found  elsewhere.  A.  eremite  Horn  is  described  from  Wyandotte 
Cave,  but  no  specimens  were  found  among  Professor  Blatchley's  material. 

But  one  specimen  was  taken  in  each  of  the  caves  except  Wyandotte,  where  it 
was  rather  plentiful  in  the  localities  above  mentioned,  about  20  having  been 
taken  along  the  margin  of  the  rivulet  flowing  from  "  Crayfish  Spring."  It  was 
found  only  in  remote  parts  of  the  caves  in  which  it  occurred,  and  was  always 
crawling  rapidly  over  mod,  sand,  or  rocks  in  damp  localities.  It  is  a  small,  light- 
brown  species,  with  no  vestige  of  eyes,  and  appeared  wholly  unaffected  by  the 
light  of  a  candle  when  the  latter  wis  held  within  a  few  inches  of  it. 

Like  other  Carabids,  these  small  blind  beetles  are  supposed  to  be  carnivorous* 
In  Wyandotte  specimens  of  mites,  spiders,  podurids,  and  liar  vest  men  were  taken 
in  the  same  localities  aa  the  beetles,  and  probably  furnish  the  latter  a  scant;  sup- 
ply of  food.  This  species  was  first  described  from  Wyandotte  and  has  since  been 
recorded  from  Bradford  and  Donnelson's  Caves. — W.  S.  B. 

Pterosticbus  sayi  Brulle,  Silb.  Rev.  Ed  torn.,  Ill,  277.     Cftafcttea  Say, 
Trans.   Am.   Phil.  Boa,  II,  56;    Eat.    Works, 
Lee.  Ed.,  II,  479.     Means  Ghaud.  Bull.  Mosc., 
IV,  767. 
Common  above  ground  over  most  of  the  United  States  east  of  the 
Rocky  Mountains.     Taken  in  Eller's  Cave  by  Mr.  Blatchley. 
Platymtjb  cmcTicoLLia  Say,  Trans.,  Am.  Phil.,  Soc,  N.  S.,  II,  52  ; 
Ent.  Works,  Lee.  Ed.,  II,  476;  Le  Conte, 
Proc.    Acad.   Nat.   Sci.    Phila.,    1854,  43; 
Bull.  Bklyn.  Ent.  Soc.,  II,  46  and  55. 
Porter  Cave,  five  specimens  not  different  from  above-ground  examples 
in  my  collection.     Inhabits  Canada  and  the  northeastern  United  States, 
extending  south  through  the  Middle  States.     Not  a  true  cave  beetle. 

Tbe  specimens  were  taken  from  beneath  stones  by  the  side  of  the  cave  stream 
about  250  feet  back  from  the  mouth.— W.  8.  B. 

Habpalub  fennbylv  amicus    De  Geer,    Mem.   Hist.   Ins.,   IV,    108. 

Olivier,  Entomologie,  III,   72.      Say, 

Trans.  Am.  Phil.  Soc.,  II,  28;    Ent. 

Works,  Ed.  Lee.,  II,  456. 

CHfty  Cave,  one  specimen  from  the  aide  of  a  stream  1,700  feet  from 

the  mouth,  probably  of  accidental  occurrence.     Very  abundant  above 

ground   throughout  southern   Canada    and    the    greater    part   of  the 

United  States. 

Steholophub  ochbopkzob  Say,  Trans.  Am.  Phil.  Soc,  II,  54;  Ent. 
Works,  Lee.  Ed.,  II,  478.     Dejean,  Spe- 
cies General,  IV,  411.    Le  Conte,  Proc, 
Acad.  Nat.  Sci.  Phila.,  1868,  377. 
Porter  Cave,  one  specimen  of  the  ordinary  form.     This  is  another 
beetle  of  extremely  wide  distribution,  and  there  is  little  doubt  of  its  oc- 
currence in  the  cave  being  merely  fortuitous. 
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Bbadycellus  bufestbis  Say,  Trans.  Am.  PhiL   Soc.,   II,   91;  Ent. 
Works,   Ed.   Lee,    n,   505.     Le    Conte, 
Proc.  Acad.  Nat.  Sci.,  Phii.,  1868,  381. 
Porter  Cave,  one  specimen.     Very  widely  distributed  and   common 

over  a  large  part  of  North  America. 

Family  Hydkofhujd£. 
Phuhydbus  ep.  indet. 

Porter  Cave,  one  immature  specimen  in  otherwise  bad  condition; 
taken  from  beneath  a  stone  in  margin  of  stream  300  feet  from  mouth. 

Family  Silphtox. 

A  specimen  seeming  to  belong  here  is  among  the  material  from  Coon's 
Cave.  It  is  in  too  poor  condition  to  render  proper  study  possible.  The 
best  course,  in  the  absence  of  other  material,  seems  to  indicate  its. 
preservation  until  more  specimens  ar&  secured. 

It  was  taken  from  beuenth  a  stone  400  feet  from  the  e: 

Family  St. 

Rheocuara  lucifuqa  Casey,  Ann.   N.  Y.     Acad.  Sci.,  VII,   1893, 

288.      Calodera     cavitnla     Garman,    Psyche, 

VII,  1894,  81. 

Both  the  above  descriptions  were  based  on  specimens  taken  from  small 

caves  near  Lexington,  Ky.    The  specimens  taken  by  Mr.  Blatchley  were 

identified  by  Capt.  Thos.  Casey. 

Two  specimens  were  secured  in  Truetts's  Cave,  Monroe  County,  about  700 
feet  from  Ihe  entrance.  The?  were  found  beneath  some  moldy  chicken  bones  left 
by  preceding  visitors.  Casey,  loc.  tit.,  says:  "This  interesting  species  is  said  to 
inhabit  caves,  but,  as  the  eyes  are  welt  developed,  it  probably  only  seek*  their  se- 
clusion and  darkness  during  the  day."  German,  lot.  tit.,  says  of  it  and  another 
species:  "Both  have  pretty  well  developed  eyes,  and  may,  therefore,  live  at 
times  in  ordinary  situations,  but  they  are  perfectly  at  home  in  the  deepest  parts 
of  caves,  and  are  at  times  very  abundant  there.  In  all  my  collecting  in  ordinary 
aituations  I  have  not  seen  either  species  out  of  doors,  and  am  disposed  to  consider 
them  true  cave  dwellers." 

Mr.  Garman  is  doubtless  right,  for  no  beetle  is  going  to  crawl  into  the  deepest 
recesses  of  caves  each  day  and  emerge  agaia  at  night.     So  far  the  species  has  only 
been  found  in  caves,  and,  like  Qwdiui  apefceus  Horn,  has  probably  inhabited  them 
too  short  a  time  to  entirely  lose  the  eyes.— W.  8.  B. 
Quedius   FULGiDtre   Fabr. ,  Mantissa  Insectorum,  I,  220.  =  trooundus 

Say,   Trans.   Am.   Phil.   Soc.,  IV,    449;    Ent. 

Works,  Ed.  Lee.  II,  564.     Horn,  Trans.  Am. 

Ent.  Soc.,   VII,  158.      Hamilton,  Trans.  Am. 

Ent.  Soc.,  XXI,  366. 
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Donnehue's  and  Marengo  Caves.  These  are  true  fulgidus,  with  red- 
dish elytra,  the  head,  thorax  and  abdomen  black.  Widely  distributed 
(above  ground),  being  found,  uncording  to  Dr.  Hamilton's  recent  Cata- 
logue, over  all  of  North  America,  as  well  as  in  the  other  continents,  ex- 
cept South  America.  Recorded  from  Weyer's  and  Dixon's  Caves  in  Vir- 
ginia and  Kentucky  by  Dr.  Packard. 

Taken  from  piles  of  the  excrement  of  raccoons  (?)  in  Donnehue's  Care,  and 
from  beneath  half  decayed  hoards  in  Marengo ;  in  both  instances  in  total  darkness, 
300  or  more  feet  from  the  entrance.— W.  S.  B. 

QjjEDroa  BPEL^rjB  Horn,  Trans.  Am.  Ent.  Soc.,  1871,  332;  Id.,  I.  o. 
VII,  158;  Id.,  Ind.  GeoL  Surv.,  1872,  179. 

Several  specimens,  Wyandotte  Cave,  near  "  Fat  Man's  Misery ; "  May- 
field's,  Clifty,  Donnehue's,  Tru  eft's  and  Coon's  Caves.  In  some  of  the 
specimens  the  elytra  and  tip  of  the  abdomen  tend  to  become  bluish. 
Varies  in  size  from  6.25  to  12  mm. ;  Dr.  Horn's  specimens  were  14  to  15 
mm.  long.     A  single  specimen  is  known  from  Colorado. 

A  number  of  larva  are  among  Professor  Blatchley's  collections  from 
Donnehue's  Cave,  Clifty  Cave  (July  17),  and  Eller's  Cave  (450  feet). 
As  no  description  has  hitherto  been  printed,  the  following  is  appended : 
Larva  of  ordinary  staphylinidous  form,  very  elongate,  subcylindrical, 
slightly  tapering.  Color,  in  alcohol,  nearly  white,  occasionally  yellowish  ; 
the  head,  thoracic  scutes,  legs  and  terminal  appendages  testaceous  or  cas- 
taneous.  Length  of  largest  specimen,  15  mm.  Head  as  long  or  a  trifle 
longer  than  the  prothorax,  sides  parallel  to  near  the  hind  angles,  which 
are  rounded ;  base  truncate.  Mandibles  slender,  curved  regularly  on 
the  outer  side,  irregularly  on  the  inner,  not  toothed.  The  maxilla  are 
composed  of  a  rather  heavy  basal  joint,  followed  by  a  second  articulation 
of  about  twice  the  length,  which  bears  a  rather  slender  appendix  at  its 
inner  distal  end ;  exterior  to  this  appendix  is  borne  the  remainder  of  the 
maxilla,  composed  of  three  joints  of  very  nearly  equal  length,  no  one  of 
which  is  quite  half  as  long  as  the  second.  Bristles  are  few,  and  as  nearly 
as  can  be  made  out  are  located  as  follows :  One  near  the  base  of  the  first 
joint,  three  on  the  inner  and  three  on  the  outer  edge  of  the  second  joint, 
one  near  the  base  of  the  third ;  the  fourth  joint  bears  one  near  the  base 
and  one  near  the  tip.  The  fifth  joint  is  not  armed  and  is  rapidly  nar- 
rowed near  the  middle,  continuing  slender  to  tip.  Labium  very  small, 
free  portion  elongate,  nearly  parallel-aided  (o  near  the  tip,  becoming  rap- 
idly broader  and  tri-lobed  at  apex,  which  is  finely  sad  densely  bristled. 
Palpi  borne  on  the  outer  lobes,  two  jointed,  basal  joint  much  the  larger. 
Tbe  middle  lobe  bears  a  small  blunt  process  articulated  to  its  center. 
Above  the  mouth,  the  margin  of  tbe  head  (clypeus  ?)  is  armed  with  nine 
teeth,  of  which  one  on  each  side  of  the  middle  tooth  is  larger  and  longer 
than  tbe  remainder.     The  outer  three  teeth  on  each  side  are  the  shortest. 
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There  are  eight  long  bristles  Dear  the  edge  of  this  organ,  of  which  the 
one  next  the  outer  is  much  longer  than  the  rest.  Antenna;  with  short 
basal  joint,  second  much  longer,  third  shorter  than  the  second,  gibbous 
beyond  the  middle,  the  gibbosity  with  an  external  and  an  internal  long 
bristle.  On  the  inner  edge  of  this  gibbosity,  near  the  tip  of  tbe  joint, 
arises  also  a  very  small  two-jointed  appendix,  near  the  base  of  which  is  a 
■mall  bristle.  The  fourth  joint  proper  is  shorter  than  tbe  third,  slender, 
tipped  with  three  minute  bristles  and  with  a  larger  one  inside,  near  the 
tip.  Eyes  wanting.  Prothorax  at  base  about  as  wide  as  the  head,  sides 
arcuately  narrowing  to  apex ;  pronotal  scute  margined  all  around,  mese 
and  metatborax  slightly  broader,  but  much  shorter,  the  dorsal  scutes 
margined.  Legs  moderate  in  length,  the  cox»  rather  elongate  and  with 
about  six  spines  on  their  outer  face,  two  or  three  on  the  inner.  Troch- 
anter and  femur  spinose,  the  latter  joint  about  as  long  as  the  coxa.  Tibia 
shorter,  very  spiny,  not  broader  at  tip ;  claw  single,  slender,  slightly 
curved,  tri-spinose  before  the  middle.  Abdomen  with  tbe  first  four  seg- 
ments shorter  than  the  remainder,  the  first  narrower  than  tbe  three  fol- 
lowing. The  fifth,  sixth,  seventh  and  eighth  are  about  equal  in  length 
among  themselves,  but  gradually  narrower.  Ninth  much  more  slender, 
bearing  at  apex  the  anal  proleg,  which  is  parallel-sided,  finely  spinose, 
less  so  near  the  base.  The  anal  appendages  are  two  in  number,  two- 
jointed,  the  second  joint  small  and  short.  They  arise  one  on  either  side 
of  the  proleg,  and  are  armed  with  a  number  of  curious  brush-tipped 
spines,  of  which  two  on  the  outer  edge  are  longer  than  the  others.  These 
brush  tipped  spines  are  also  to  be  found  on  tbe  sides  of  the  ninth  segment. 
The  accompanying  plate  will  illustrate  the  points  of  structure 
brought  out  above.  The  antenna  is  represented  at  a;  b  represents  a 
maxilla ;  c,  the  labium ;  d,  the  mandible ;  f,  the  front  margin  of  the 
head;  g,  a  leg;  h,  claw  of  same;  i,  the  ninth  abdominal  segment  with 
its  appendages,  and  k,  a  brush-tipped  spine. 

Both  the  mature  insects  and  the  larvae  of  Queditia  sptl/rutweTe  in  all  instances 
taken  in  decaying  organic  matter,  or  beneath  stones  in  the  vicinity  thereof.  Most 
of  the  larva?  were  in  piles  of  the  excrement  of  raccoons.  Although  Cope  and 
Packard  both  refer  to  this  as  a  "twilight  species,"  all  specimens  taken  by  me  were 
in  total  darkness,  those  in  Wyandotte  Cave  being  1,000  feet  from  the  mouth. — 

w.  a  b. 

CBTPTOBrUM  bicolok  Grav.,  tkileoptera  Microptera,  179.     Say,  Trans. 

Am.  Phil.  Boc,  IV,  454;  Ent.  Works, 

Ed.  Lee.,  II,  570.     Horn,  Trans.  Am. 

Ent.  Soc„  XII,  92. 

One  specimen,  Porter's  Cave;  undoubtedly  accidental  in  occurrence, 

as  it  is  like  above  ground  specimens. 
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Hemiptera. 
Family  CoribidjE. 

COKISA  8p.  ? 

No  members  of  the  order  Hemiptera  have  as  jet  been  recorded  as  in- 
habiting caves.  In  dredging  the  stream  flowing  through  Shiloh  Cave, 
Lawrence  County,  two  specimens  of  aquatic  bugs  belonging  to  the  genus 
Corisa  were  taken  about  300  feet  from  the  entrance,  and  in  the  same 
pool  as  the  blind  crayfish,  Ccanbarut yellttcidv*  (Tellkarap). 

The  bugs  were  sent  to  Mr.  E.  P.  Van  Duzee,  who  wrote  me  concerning 
them  as  follows :  "  Your  species  belong  to  the  group  represented  by  C. 
eriduonii,  limUala  and  ttigmatica,  but  it  differs  a  little  from  each  and  may 
be  distinct  from  any.  It  seems  to  be  nearest  enchnmii  Fieb,  though  I 
would  dislike  to  label  it  as  such  without  a  pretty  emphatic  question  mark.1' 

The  compound  eyes  of  the  insect  appear  well  developed,  and  it  may 
be  only  an  accidental  visitor  in  the  cave. 

Obthoftsra. 

Family  Locustid^. 

Cbuthophilub  bttgiub  (Scudd). 

Rapkidophora  sbftjius  Scudd.,    Proc.    Bost.  Soc.    Nat.  Hist.  VHI, 
1861,9. 
Pack.,  Amer.  Nat.,  V.,  1871,  745. 
GeidkojMut  stylus  Scudd.  Bost.  Jonr.  Nat  Hist,  VII,  1862,  438. 
Pack.  Guide  Stud.  Ins.  1869,  565. 
Riley  Stand.  Nat.  Hist.,  II,  1884,  184. 
Packard.  Mem.    Nat.  Acad.    ScL,  IV,  1888, 

70, 83. 
Brunner,  Monog.  Stenop.,  1888,  309. 
Blatch.,  Proc.  Ind.  Acad.  Sci.,  1892,  148. 
Scudd.,    Proc     Amer.    Acad.    Sci.,    XXX, 
1894,  33. 
GxithophUus  tfoanii  Pack.,  Ann.  Peab.  Acad.  Sci.,  V,  1873,  93. 

Id.,  Mem.  Nat.  Acad.  Sci.,  IV,  1888,  71,  83. 
This  "cave  cricket"  occurs  abundantly  in  crevices  in  the  walls  and 
roof  near  the  mouths  of  Wyandotte,  Little  Wyandotte,  Sibert's  Well 
Cave  and  Salt  Petre  Cave,  Crawford  County,  and  a  few  immature  speci- 
mens, pronounced  by  Mr.  S.  H.  Scudder  to  be  the  same  species,  were 
taken  in  Porter's,  Truett's  and  Strong's  Caves,  80  miles  farther  north. 
In  the  Crawford  County  caves  no  specimens  were  found  farther  back 
than  250  feet  from  the  mouth  ;  in  the  other  caves  they  were  found  back 
beyond  the  reach  of  any  rays  of  light. 
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The  adults  of  this  species  seem  to  be  more  or  less  gregarious.  In  one 
instance,  in  Sibert's  Well  Cave,  more  than  20  were  found  in  a  small 
■cranny  in  tbe  wall.  They  were  grouped  in  a  circle,  in  a  space  about  six 
inches  square,  with  their  antennas  pointing  toward  the  center  of  tbe 
circle,  and  appeared  to  be  holding  a  conference  or  cricket  convention. 

In  regard  to  tbe  life  history  of  this  insect,  but  little  is  known.  I 
found  a  number  of  specimens  of  the  half-grown  young  in  Sibert's  Cave 
in  May,  1895.  The  adults  were  common  in  July,  1896;  and  in  Novem- 
ber, the  young  about  one-third  the  size  of  mature  specimens  were  fre- 
quent in  Salt  Petre  Cave,  but  could  nut  be  found  elsewhere. 

The  species  may  be  represented  in  winter  by  the  young  as  well  as  by 
eggs,  as  is  tbe  caw  among  some  other  members  of  tbe  genus.* 

According  to  Mr.  Rothrock,  stygius  is  sometimes  found  as  far  back  in 
Wyandotte  Cave  as  the  top  of  "  Monument  Mountain."  I  searched  for 
it  there  on  the  three  dates  above  mentioned  and  could  find  no  specimens. 

In  Salt  Petre  Cave,  where  in  July  they  were  very  plentiful,  all  were 
found  within  100  feet  of  tbe  entrance.  They  were  never  seen  on  the  floor, 
unless  tbey  leaped  there  when  disturbed,  but  were  found  resting  on  the 
sides  of  small  projections  and  in  small  cavities  of  the  walls  or  roof,  with 
their  antennae  spread  out  before  them.  If  a  lighted  candle  were  held 
close  to  them  they  paid  no  attention  to  it,  but  were  very  sensitive  to  its 
heat  and  to  touch.  When  disturbed  they  leap  with  agility,  sometimes 
to  a  distance  of  six  feet,  but  with  a  little  care  can  usually  be  readily 
picked  up  with  tbe  fingers  before  they  become  frightened. 

This  is  tbe  largest  of  the  seven  species  of  Stone  or  Camel  crickets  be- 
longing to  tbe  genus  Ceutbophilus  which  are  known  to  occur  in  Indiana, 

A  number  of  the  larger  specimens  taken  in  Salt  Petre  and  Sibert's 
caves  measured  as  follows : 


Female*. 


Length  of  body 30.0  m 

Length  of  pronotum 7.5  m 

Length  of  front  femora 15.0  m 

Length  of  hind  femora. 26.0  a. 

Length  of  hind  tibia. 27.5  te 

Length  of  antenna- 103.0  IE 

Leogth  of  ovipositor 


But  little  variation  was  noted  in  tbe  color  of  mature  specimens,  though 
they  varied  much  in  size. 

The  immature  ones  from  caves  in  Monroe  and  Owen  Counties  were 
darker  than  typical  etygim,  and  were  found  on  the  floor  of  tbe  caves — 
in  one  or  two  instances  beneath  loose  rjcks.  From  their  habits,  I  am 
somewhat  inclined  to  doubt  their  being  stygius,  since  it  is  difficult  to 
always  name  correctly  an  immature  specimen.    The  C.  doanii  of  Packard, 


•See  Proo.  Ind.  Ao«d.  Boi.,  1882,  Ml. 
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from  Bradford  and  Little  Wyandotte  Caves,  has  been  pronounced  by 
Scudder,  who  has  recently  monographed  die  genus,  to  be  the  young  of 
ttygiut. 


Family  PoDtTHmx. 

Degeeria  cavernabum  Packard. 

Packard,   Memoir    Nat.   Acad.    Sci.,   IV, 
1888,  66,  PI.  XVI. 

This  small  ThyBanuran  was  described  from  specimens  taken  in  Little 
Wyandotte  Cave,  and  has  been  recorded  also  from  Bradford  Cave,  and 
from  several  Kentucky  caverns.  It  was  found  by  our  party  to  be  the 
most  common  form  of  life  in  each  of  the  following  caves :  Mayfield'n, 
Trnett's,  Eller's,  Sbiloh,  Clifty,  Marengo,  Little  Wyandotte  and  Wyan- 
dotte. 

Like  most  other  cave  inhabiting  insects,  it  occurs  only  in  compar- 
atively moist  places,  often  swarming  by  thousands  beneath  or  on  the  sur- 
face of  damp  rocks,  especially  where  organic  matter,  such  as  the  remains 
of  lunches,  drippings  from  candles,  decaying  wood,  etc.,  was  scattered. 

It  has  the  power  of  leaping  several  inches  by  means  of  a  long,  spring- 
like appendage  bent  under  the  hind  body,  which  on  beingreleased  throws 
the  insect  high  in  the  air. 

Since  the  species  is  so  common  in  Indiana  caves,  its  description,  as 
given  by  Packard,  is  copied  herewith,  as  follows: 

"Whitish,  with  a  slight  yellowish  tint;  usually  blind;  do  traces  of  eyes. 
Body  of  the  usual  form  of  the  genus ;  antenna?  of  great  length,  two-thirds  as  long 
u  the  body,  and  more  than  twice  aa  long  as  the  head;  basal  joint  longer  than 
usual;  fourth  joint  very  long  and  Blender.  Legs:  Last  joint  with  fine,  slender 
scales ;  the  claws  much  as  in  D.  jri™  Pack.,  but  the  spines  on  the  larger  claw  are 
less  distinct  and  the  tenent  hair  shorter;  the  spring  long  and  slender;  the  second 
joint  serrulate  along  the  under  side  nearly  to  the  base:  third  (terminal)  joint  long 
and  slender,  ending  in  three  teeth;  the  terminal  tooth  claw-like,  as  usual.  The 
collophore  is  targe  and  well  developed. 

"Length  of  body,  without  the  spring  3  mm." 

Tbis  Podurid  doubtless  forms  much  of  the  food  of  the  small  spiders, 
harvestmen  and  beetles  which  inhabit  the  caves. 

Two  additional  members  of  the  order  Thysanura,  viz.  :  Ccunpodea 
eookei  Pack.,  and  MiuhUis  gp.,  are  recorded  by  Packard*  as  occurring  in 
Wyandotte,  but  no  specimens  of  either  were  taken  by  us. 

•Mem.  Nat.  Scad.  Ski.,  IV,  1888,  15,  ST. 
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MYRIAPODA. 

POLTZONITJH   ROSALBUM    (Cope). 

A  single  specimen  from  Evaaton's  Cave,  100  feet  from  the  mouth. 
Prabably  an  accidental  visitor,  the  species  being  a  rather  common  above- 
ground  form,  living  beneath  half-buried  logs. 

SPIBOSTREPHOH  LACTARTUM  (Bay). 

This  ia  a  common  above-ground  species  throughout  the  eastern  United 
States,  and,  according  to  Packard,  was  probably  the  parent  of  Paeudo- 
tremia  cavernarvm  Cope,  the  common  species  found  in  Wyandotte  Cave. 
A  single  specimen  was  taken  from  the  roof  of  Mayfield'e  Cave,  700  feet 
from  the  entrance. 

PsBUDOTREMIA  CAVERN  ARUM  Cope. 

Pieudotremia  eovernanan  Cope.  Jour.  Am.  Phil.  Soc.,  XI,  1869, 
179.  Id.,  Trans.,  Am.  Ent  Boo,  III, 
1870,  67. 
Bollman,  Proc  TJ.  B.  Nat.  Mus.,  XI, 
1888,  405.  (Wyandotte,  Little  Wyan- 
dotte, Bradford's  and  Marengo  Caves.) 
Packard.       Mem.   Nat.  Acad.   Sci.,  IV, 

1888,  61,  PL  VI. 
Cook  and  Collins,  Ann.  N.  Y.  Acad.  Sci., 
IX,     1896,  36.      (Wyandotte  and  Ma- 
rengo Caves.) 
Spiroetreplum  eavemarum  Cope.     Am.  Nat.,  VI,  1872,  409 

Id.,  Geo!.  Surv.  Ind.,  1872,  161,167. 
Id.,  Geol.  Surv.  Ind.,  1878, 493,  499. 
This  species  was  found  to  be  very  common  in  Marengo,  Wyandotte 
and  Little  Wyandotte  Caves.  It  frequents  damp  localities,  especially 
masses  of  stalagmite  over  which  water  is  trickling,  and  is  usually  crawl- 
ing very  rapidly,  for  one  of  its  kind.  It  bas  not  been  taken  in  the  State 
north  of  Crawford  County,  and  outside  of  the  State  only  at  a  few  points 
in  Virginia  and  Tennessee. 

The  fact-  that  Mammoth  Cave  and  vicinity  bas  a  peculiar  myriapod, 
Seotherpet  copei  (Pack.) ;  the  northern  caves  of  Indiana,  another — Cono- 
tyla  boUmani  (McNeill),  and  the  Virginia  caves  a  third,  Zygmioptu  whitei 
Ryder,  while  in  the  Wyandotte  region  we  find  abundantly  the  P.  cavern- 
arum  is  strong  evidence  of  the  origin  of  each  of  these  species  from  a  different 
type  which  inhabited  the  region  in  which  the  corresponding  cave  form  is 
now  found.  A  closely  allied  species,  P.  carteremu  Packard,  has  been 
recorded*  from  Bibert's  Well  Cave.  It  was  previously  known  from 
Carter  Caves,  Kentucky.     No  specimens  were  secured  by  us. 


•Bollraau.  Proc.  U.B.  N«t.  Hun.,  XI,  UBS.  406. 
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Conottla  bollhani  (McNeill). 

Trichopetalum  bolimani  McNeill,    Proc.  U.  S.  Nat  Mua.,  X,  1887, 

330.     (Mayfield's  Cave.) 
Sootherpee  bolimani  Bollman,    Proc.  U.  S.   Nat.  Mug,   XI,  1888, 
405.     (Mayfield's,   Necld's,  Truett's  and 
Coons' Caves,  Monroe  Co.;  Phitts'and  Don- 
nebue's  Caves,  Lawrence  Co.) 
Gonotyin  bolimani  Cook  and  Collins,  Ann.  N.  Y.,  Acad.  Sci.,  IX, 
1896,76.     (Localities  as  above.) 
This  appears  to  be  am  abundant  myriapod  in  the  caves  of  Lawrence 
and  Monroe  Counties.     It  was  taken  by  us  in  all  the  caves  cited  above 
wbicb  were  visited,  and  also  in  Porter's  Cave,  Owen  County,  but  was  not 
noted  in  the  caves  of  Crawford  County.      It  was  usually  found  beneath 
stones  in  the  vicinity  of  decaying  organic  matter. 

ScYTONOTUS   OKAHULATU8    (Bay). 

Another  epigseil  species,  a  single  specimen  of  which  was  taken  from 
Little  Wyandotte,  200  feet  from  the  entrance.      From  this  cave  a  few 
specimens  of  Gambtda  annulate  (Say),    another  above-ground   species, 
were  taken  by  Packard  and  recorded  in  his  "  Cave  Fauna,"  p.  65. 
Lithobiub  sp.  ? 

A  single  specimen  from  Shiloh  Cave,  200  feet  back.  Of  this  Mr. 
Cook  wrote :  "  This  may  be  a  true  cave  species,  since  the  eyes  seem  not 
normally  pigmented,  but  this  is  perhaps  due  to  the  contraction  of  the 
tissues  in  alcohol.  The  anal  legs  are  wanting,  so  that  a  satisfactory  spe- 
cific determination  can  not  be  made." 

ARACONIDA. 

The  members  of  this  group  were  named  for  me  by  Mr.  Nathan  Banks, 
Sea  Cliff,  N.  Y.,  who  also  prepared  the  descriptions  of  the  two  new  spe- 
cies which  follow : 


Araneida  (The  Spiders), 
Family  Agalenidje. 

TEOENARTA    CAVICOLi   n.  sp. 

Length  female  (immature)  6  mm.  Cephalothorax  pale,  eyes  on  black 
spots,  more  or  less  connected ;  a  black  line  from  the  P.  S.  E.  backward 
uniting  at  dorsal  groove,  a  fine  line  from  the  P.  M.  E.  forked  and  one 
branch  joining  the  line  from  P.  S.  E. ,  three  dark  spots  each  side,  a  black 
seam,  and  a  line  each  side  behind  from  the  dorsal  groove ;  mandibles  pale ; 
legs  pale,  with  two  dark  rings  on  the  femora  and  tibia),  incomplete  on 
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toe  former,  also  blackish  at  tips ;  sternum  blackish,  paler  in  center ;  ab- 
domen pale  above,  with  many  black  marks  bo  thick  behind  as  fo  leave 
only  a  few  white  chevrons,  in  front  a  median  spear  mark,  and  spots  each 
side;  venter  blackish  with  a  white  stripe  each  side.  Cephalothorax 
quite  bread,  much  narrowed  in  front,  P.  M.  E.  about  their  diameter 
apart,  fully  as  far  from  the  equal  P.  8.  E. ;  A.  M.  £.  smaller,  less  than 
diameter  apart  and  closer  to  the  larger  A.  8.  E.  Mandibles  long,  verti- 
cal ;  legs  long  and  slender ;  sternum  broad,  sides  rounded,  pointed  be- 
tween hind  coxte ;  abdomen  nearly  twice  as  long  as  broad,  convex  above, 
rather  blunt  at  tip. 

Two  young  females  from  Bait  Petre  Cave,  Crawford  County,  Indiana. 
Quite  different  from  any  eastern  Tegenaria,  more  like  T.  edifornirxi. 

This  species  was  taken  about  75  feet  back  from  the  entrance  of  the  cave.  It 
■pins  a  handsome  web,  basket-like  in  form,  attached  to  the  roof.  When  ap- 
proached with  lighted  candle,  the  spiders  came  down  from  a  crevice  in  the  roof 
on  the  side  of  the  web  nearest  as.     Several  were  seen  but  only  two  taken. — TV.  8.  B, 

Family  EPBtRSTiJB. 
Meta  men  a  koi  Latr. 

This  was  found  to  be  the  most  common  spider  in  Indiana  caves.  It 
was  taken  in  Mayfield's,  Strong's,  Donnehue's,  Donnelson's,  Clifty, 
Wyandotte  and  Salt  Petre  Caves,  usually  within  250  feet  from  the  mouth. 
The  specimens  varied  much  in  age  and  size.  They  were  usually  found 
hanging  from  the  roof  or  projection  of  wall  by  a  single  thread,  with  a 
loosely  constructed  web  near  by.  According  to  Banks,  "  The  Meta  is 
not  uncommon  in  dark  and  shady  places  in  the  eastern  States,  and  prob- 
ably else  where,  but  much  more  abundant  in  small  caves.  It  is  an 
European  species." 

Family  Lycqbtojk. 

Dolomedes  urinatob  Hen  ft. 

An  above  ground  form  which  was  taken  about  50  feet  back  from  the 
mouth  of  Donnelson's  Cave. 

Family  TnERrnrD/fi. 

The&ldium  pokteri  n.  sp. 

Length  of  female,  3.8  mm.,  femur  I,  3  mm.  Cephalothorax  pale  yel. 
lowish,  infuecated  on  the  pars  cephalica,  and  a  blackish  marginal  seam. 
Mandibles  yellow- brown ;  sternum  a  little  darker;  legs  pale,  yellow- 
brown  marks  as  follows :  a  stripe  in  front  of  femnr  I,  a  spot  on  the  mid- 
dle of  femora  II  and  III,  a  ring  at  end  of  all  femora,  whole  of  patellae, 
and  bands  before  middle  and  at  tip  of  all  tibiae  and  metatarsi,  very  broad 
on  the  latter  joints.     Abdomen  light  or  dark  gray,  often  with  two  large 
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dark  patches  above  near  the  base,  and  a  larger,  irregular  transversa  mark 
behind,  besides  some  scattered  dots.  Cephalothorax  rather  short  and 
broad ;  mandibles  normal ;  sternum  nearly  triangular,  longer  than 
broad ;  abdomen  globose,  high  and  convex.  The  epigynum  shows  two 
small  red  circles  connected  behind  by  an  emarginate  ridge.  Eyes  well 
developed,  all  about  equal  in  size,  P.  M.  £.  about  their  diameter  apart, 
as  far  from  the  P.  S.  E.;  A.  M.  E.  hardly  their  diameter  apart, 
rather  closer  to  the  A.  8.  E.;  S.  E.  touching.  What  I  take  to  be  the 
male  is  about  the  same  size,  with  reddish,  longer  legs,  and  a  less  globose 
abdomen,  wholly  pale  gray-  The  stout,  black  style  is  coiled  once  around 
the  top  of  the  bulb,  and  its  tip  rests  in  a  long,  stout,  black  sheath,  very 
prominent.     Five  females  and  one  male,  Porter  Cave,  Indiana. 

A  common  species  in  a  large  room  with  low  ceiling  near  the  source  of  the 
cave.  The;  were  found  suspended  by  a  single  thread,  with  scattered  threads  of 
webs  near  b y.  Near  each  specimen  was  always  one,  and  sometimes  two,  small 
cocoons  of  the  uenal  form  for  the  genus  Theridium,  and  white  in  color.  This  spe- 
cies was  also  noted  in  the  first  room  of  Traett's  cave.— W.  S.  B. 

Tmeticus  tri  dentatcjs  Em. 

A  single   pair  were  secured  from  the  floor  of  Porter  Cave,  Owen 
County,  250  feet  from  the  mouth. 

Nebticdb  carteri  Em.  Am.  Nat.,  IX,  1875,  279;  Id.,  Pack.,  Mem. 
Nat  Acad.  Sci.  IV,  1888,  57. 
This  species  was  taken  in  Porter's,  Coons'  and  Marengo  Caves.  It  had 
been  before  recorded  only  from  caves  in  Carter  County,  Kentucky.  It 
is  a  small,  light  yellow  species,  and  was  found  crawling  over  the  surface 
of  damp  rocks,  200  lo  500  feet  from  the  entrance. 

This  and  the  next  species  are  wandering  spiders,  and  spin  no  web. 
They  evidently  feed  upon  the  Thyaanuran,  Degeeria  aavernarum  Pack., 
which  was  abundant  wherever  they  were  found. 
Phanetta  sueterranea  (Em). 

Linypkia  subterrarua  Em,  Am.  Nat.,  IX,  1875,  279. 

Id.,  in  Pack.,  Mem.,  Nat.  Acad.  Sci...  IV, 
1888,  57. 
This  small,  pale,  pinkish-brown  species  was  described  from  specimens 
taken  in  Wyandotte.     We  found  it  scarce,  but  three  or  four  specimens 
being  seen.     It  has  essentially  the  same  habits  as  Nesticua  carteri  Em. 

Phalangida  (The  Harvestmen). 

Family  PhalangodidjE. 

SCOTOLEMON  FI.AVE8CEN8  (Copfl.) 

Erebomaster  (lavescens  Cope.,  Am.  Nat, VI,  1872,  420,  figs.  114-115. 
Id.,  Geol.  Surv.  Ind.,  1872,  168,  177. 
Id.,  Geol.  Surv.  Ind.,  1878,  501. 
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Phalangodes  flavacent  Pack.,  Mem.  Nat.  Acad.  Sci.,  IV,  1888,  49, 
pis.  XII  and  XV. 
This  is  the  most  common  Arachnid  in  Wyandotte  Cave,  its  only  pre- 
viously known  locality.  It  is  a  pale  yellow  species,  with  distinct  eyes, 
although  it  occurs  in  remote  portions  of  the  cave,  being  most  common 
on  the  damp  stalagmite  at  the  base  of  the  "  Pillar  of  the  Constitution  " 
and  on  top  of  "  Monument  Mountain."  What  they  feed  upon  is  as  yet 
unknown,  though  probably,  like  the  two  spiders  above  mentioned,  the 
Podurans  form  a  portion  of  their  diet.  A  few  specimens  were  secured  in 
Clifty  Cave,  Washington  County. 

PaEUDOSCOBPiONiDA  (The  Chelifers). 

Family  Obisiiwe 
Chtontds  packardii  Hagen. 

Cfttonww  pMbardii  Hag.,  Zool.  Anzeig.,  II,  1879,  399. 

Id.,  Amer.  Entom.,  Ill,  1880,  83. 

Pack.,  Mem.,  Nat  Acad.  Sci.,  IV,  1888,  43. 
The  type  specimens  of  this  small,  semi-blind  chelifer  came  from  Wyan- 
dotte. None  were  secured  on  our  visit  in  July,  but  in  November  three 
specimens  were  obtained  from  the  surface  of  damp  rocks  one-half  mile  or 
more  from  the  entrance.  It  moves  slowly  along  with  its  chelae  held  in 
the  air  in  front,  and,  being  less  than  one-tenth  of  an  inch  in  length,  is 
very  likely  to  be  overlooked  unless  especial  search  is  made  for  it.  It  has 
been  taken  in  Mammoth  and  other  Kentucky  caves,  and  varies  much  in 
regard  to  the  development  of  the  eyes,  some  having  two  eyes,  with  the 
cornea  as  usual ;  some  having  no  cornea,  but  retaining  the  silvery  dot  in- 
dicating the  retina,  and  others  being  totally  blind.  * 

Aoabina.     (The  Mitee.) 

But  little  has  hitherto  been  published  concerning  cave  mites,  and  the 
descriptions  of  the  different  species  are  brief  and  confusing.       Examples 
of  two  species  were  obtained  in  Wyandotte  Cave  as  follows  r 
DrPLOTAHPIH  sp.  ? 

This  was  found  to  be  a  common  parasite  on  the  wings  of  both  living 
and  dead  bate.  It  is  a  very  email,  white  form,  and  probably  occurs  on 
bats  wherever  found.  It  may  prove  to  he  the  young  of  the  following: 
Diplotabpis  sp.  ? 

A  single  specimen  of  a  larger,  dark-colored  form  was  found  on  a  damp 
rock  near  the  remains  of  waste  food,  close  to  the  "Augur  Hole." 


•  P«k.,  Mum.  Nat.  Acud,  So],  1888,  4T. 
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On  a  Collection  of  Crustaceans  from  Indiana  Gates. 

BY  W.  F.  HAT. 

Family  Gammakid.E. 
Geuus  Cranqonyx  Bate. 

Ckangonyx  gracilis  Smith. 

Orangonyx  gracilis  Smith,  Am.  Jonr.  Sci.  Ser.,  3,  II,  1871,  463. 
Id.,  Rep.  U.  8.  F.  C,  1872-73,  654. 
Forbes,  Bull.   111.   St.  Lab.  Nat.  Hist,  No.  1, 

1876,  6. 
Hay,  O.  P.,  Am.  Nat,  XVI,  1882,  241. 
A  Dumber  of  specimen!  representing  this  species  were  taken  from  the 
following  caves :  Eller*s,  May  field's  and  Donnohue's.  The  animal  is  not 
one  given  to  life  in  such  situations,  and  I  am  of  the  opinion  they  are  to 
be  regarded  as  accidental  visitors  only,  having  been  washed  by  heavy 
rains  into  the  cave  streams,  from  which  they  have  been  unable  to  make 
their  escape. 

Packard  in  Mem.  Nat.  Acad.  Sri.,  IV,  1888,  p.  36,  says  that  C.  gracilis  "oc- 
cur! at  far  MUth  as  Grand  Rapids,  Mich.,  whereat  Forbea,  toe.  eil.,  had  already 
staled  that  it  was  common  in  southern  Illinois.  It  is  much  the  larger  of  the  three 
■peciea  taken  in  Indiana  naves.  It  was  first  known  to  occur  in  Majiield's  Cave  in 
1886,  when  it  was  taken  by  the  late  C.  H.  Bollman.  From  the  nature  of  the 
stream  in  this  cave  I  do  nut  think  it  is  possible  for  it  to  escape,  and  the  facilities 
are,  therefore,  excellent  for  a  future  stud;  of  the  length  of  time  necessary  to  bring 
about  organic  changes  due  to  cave  environment.— W.  8.  E. 
Crangonyx  vitreus  (Cope). 

Sh/gobnmm  vUraa  Cope.,  Am.  Nat.  VI,  1872,  422. 

Id.,     Geol.     Surv.     Ind.,    1872,    165,    181; 
1878,  408. 
Orangonyx  vitreut  Smith,  Rep.  U.  S.  F.  C,  1872-73,  666. 

Id.,  Am.  Jour.  Sei.  Ser.  3,  IX,  1875,  476-7. 
Packard,  Hem.  Nat  Acad.  Sci,  IV,  1888,  34. 
This  species  is  represented  in  the  collection  by  nearly  a  dozen  small 
specimens  which  were  taken  from  a  wooden  trough  in  Salt  Petre  Cave, 
Crawford  County.  The  crustaceans  originally  described  by  Cope,  and 
later  by  Smith,  were  from  Mammoth  Cave  of  Kentucky.  The  present 
record,  therefore,  extends  their  range  very  materially. 
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Cbahoohtz  paokardii  Smith. 

Orangonyx  padcardii  Smith,  Am.  Jour.  Soi.  8er.  3,  IX,  1875, 476-7. 
Packard  Mem.  Nat.  Acad.  Sci.  IV,  1888, 35. 

Orangonyx  vtirms  Packard,  5th  Rep.  Peabody  Acad.  8ci.,  1873,  95. 
Seven  specimens  of  this  subterranean  crustacean  were  taken  at  Craw- 
fish Spring  in  Wyandotte  Cave.     They  differ  from  C.  vitreus  in  having 
small  eyes,  and  are  evidently  more  closely  related  to  G.  gracilis,  from 
wbich  both  have  probably  descended. 

The  type  specimens  of  this  species  were  obtained  from  wells  in  Orange  Count; 
by  Dr.  M.  N.  Elrod.  Others  were  afterwards  secured  from  a  well  in  New  Albany 
by  Dr.  John  Sloan.  These  are  its  only  previous  records.  It  swims  very  rapidly, 
jerking  itself  hither  and  thither  through  the  water  in  a  zigzag  course,  and  is  ex- 
tremely difficult  to  capture.  In  July  a  number  of  specimens  of  this  or  the  pre- 
ceding species  were  noted  in  the  "Spring  of  Deception,"  near  the  "Throne,"  in 
Wyandotte,  but  all  escaped  capture.  In  November  the  water  in  this  spring  had 
disappeared,  and  the  bottom  was  covered  with  very  soft,  sticky  mud.  In  this  a 
number  of  small  holes  resembling  the  burrows  or  pits  of  angle  worms  were  noted. 
Each  had  numerous  particles  of  dry,  sand-like  grains  of  mud  about  the  mouth. 
The  pits  were  probed  and  cnt  ont  with  a  knife,  but  no  living  form  could  be 
found.  In  my  opinion  they  were  formed  by  the  small  Orangonyx,  of  which 
no  trace  remained.— W.  8.  B. 


Family  Abei-lux*;. 
Genus  C.bcijiot.ea  Packard. 

CjKCIDOtjka  Btyoia  Packard. 

CaxUtoi<sa  ttygia  Packard,  Am.  Nat.  V,  1871,  751. 

Id..  Kept.  Peabody  Acad.  Sci.,  V,  1873,  95. 
Smith,  Rep.  U.  S.  F.  C,  1872-73,  661. 
Hubbard,  Am.  Etom.,  N.  Ser.  I,  1880,  36,  98. 
Packard,  Mem.  Nat  Acad.  Sci.,  IV,  1888,  29. 
Ctecidotaa  miarocephala  Cope,  Am.  Nat.  VI,  1872,  411. 

Id.,  3d  and  4th  Rep.  Geol.  Surv.  Ind.,  1872, 

163,  174 
Smith,  Am.  Nat.  VII,  1872,  244. 
Asellut  stygiut  Forbes,  Bull.  111.  State  Lab.  Nat.  Hist.,  I,  1876,  11. 
Numerous  apeoimens  of  this  crustacean  were  taken  from  the  following 
cavee :    Strong's,  filler's,  May  field's,  Marengo,  Wyandotte,  Salt  Petre 
and  Evasion's. 

Although  (kecidotcea  dygia  is  apparently  strictly  subterranean  in  its 
habitat,  it  may  occur  in  many  places  remote  from  the  cave  regions.  It 
has  been  reported  from  central  Illinois,  where  it  frequents  tile  drains  and 
wells.  I  have  foand  it  in  similar  situations  in  central  Indiana  and  have 
frequently  taken  it  from  wella  in  the  vicinity  of  Indianapolis. 
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Described  originally  from  an  injured  specimen,  the  affinities  of  this 
crustacean  were  for  a  long  time  in  dispute,  and  the  literature  is,  for  so 
small  an  animal,  somewhat  voluminous.  The  first  complete  description 
was  given  by  Forbes  (see  synonymy),  who  regarded  it  as  being  generi- 
cally  identified  with  the  water  sow-bugs,  which  are  so  common  in  our 
ponds  and  streams.  The  genus  Csecidotea  is  now  regarded  as  valid  and 
definable  by  Other  characteristics  more  important  than  the  lack  of  organs 
of  vision. 

This  was  the  moat  common  crustacean  noted  in  Indiana  caves.  It  was  usually 
found  singly,  swimming  or  crawling  slowly  through  the  water  of  small  cave 
streams,  and  was  easily  picked  up  with  a  pair  of  forceps.  In  Marengo  Cave, 
however,  it  was  gregarious,  hundreds  being  found  on  the  under  side  of  some  rot- 
ten boards  floating  in  a  pool,  2,000  feet  from  the  entrance.  The  specimens  taken 
varied  much  in  size,  and  those  from  Marengo  were  much  darker  in  color  than  the 
others.— W.  8.  B. 

Family  Ombowm. 

Genus  Porcellio  Latreille. 

Porcellio  (sp.  indet,). 

A  single  specimen,  which  I  refer  to  this  genus,  was  taken  near  the 
mouth  of  Wyandotte  Cave.  On  account  of  the  lack  of  the  necessary 
literature  I  am  unable  to  carry  the  identification  further. 

Family  Potomobiid^. 


Oenus  Cambarus  Ericbson. 
Cambarus  pelltjoidub  (Tellkampf). 

Antaeus  peUvridus  Tellkampf,   Arch.   Anat.  Physiol,  u.  Wiesensch, 

Med.,  1844,  883. 
Adarm  (Cambanti)  peUuadut  Erichson,   Arch.  Naturgesch.,  XII, 

1846,  95. 
Cambanu  peflueWus  Hagen,  111.  Cat.  Mub.  Comp.  Zoo.,  1870,  No. 
Ill,  55. 
Putnam,  Proc.  Bost.  Soc.  Nat  Hist.,  XVII  and 

XVIII,  1875. 
Faxon.Mem.  Mub.  Comp.  Zoo. ,  X,  1885,  Ho.  4, 40. 
Packard,  Mem.  Nat.  Acad.  Sci.,  IV,  1888,  38. 
Hay,  W.  P. .  Proc.  U.  8.  Nat.  Mus  ,XVI,1893,283. 
Id.,  20th.  Rept.  Geo).  Ind.,  1895,  482. 
Oeonectes  peHwcWwe  Cope,  Amer.  Nat.,  VI,  1872,  410. 

Id.,  3d  and  4th  Rept.  Geol.  Ind.,  1872,  173. 
Orameetet  inermiif  Cope,  Amer.  Nat.,  VI,  1872,  410. 

Id.,  3d  and  4th  Rept.  Geol.  Ind.,  1872,  173. 
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Twelve  specimens  of  this  curious  and  well-known  blind  crayfish  were 
collected  in  the  following  caves :  Wyandotte  and  the  Well  caves  in 
Crawford  County;  Shilob  Cave  in  Lawrence  County;  cave  east  of 
Mitchell,  Lawrence  County;  Clifty  Cave,  Washington  County.  The 
following  list  of  localities,  taken  from  the  Twentieth  Annual  Report  of 
the  Indiana  State  Geologist,  will  giva  an  idea  of  the  range  of  this  species : 
Shiloh,  Down's,  Dounehue's,  Connelly's  and  Donnelson's  caves  in  Law- 
rence County ;  cave  at  Clifty  in  Washington  County ;  cave  near  Paoli 
and  in  Lost  River,  Orange  County;  Wyandotte,  Wildcat  and  Marengo(?) 
caves  in  Crawford  County. 

The  species  was  first  described  from  specimens  from  Mammoth  Cave 
in  Kentucky,  and  it  hss  Bince  been  taken  in  other  cave  streams  of  that 
State. 

In  Indiana  the  blind  crayfish  probably  occurs  throughout  the  whole 
cave  region  and  is  to  be  looked  for  in  every  cave  in  which  there  is  a  running 
stream.  Careful  examination  of  cave  bed  streams  ought,  also,  to  show 
its  occasional  occurrence  outside  of  its  subterranean  homes.  During  the 
heavy  rainfalls  the  water  rushes  with  great  violence  through  the  caves 
and  doubtless  frequently  carries  the  animals  out  to  the  rivers.  Here  its 
light  color,  soft  shell  and  defenseless  condition  would  prove  such  a  heavy 
handicap  that  in  the  struggle  for  existence  its  life  would  be  of  very  short 
duration. 

The  blind  crayfish  inhabits  shallow  pools  with  muddy  bottom  rather  than 
rapid  flowing  water.  It  moves  slowly  with  its  antenna  spread  out  before  it,  and 
gently  waving  to  and  fro,  feeling,  as  it  were,  every  inch  of  its  way.    It  h  wholly 

!>  light,  and  seemingly  so  to  sound,  bat  when  disturbed  by  so; 

it  water  it  is  extremely  active,  much  more  so  than  ordinary  ter- 
restrial for tui,  leaping  upward  and  backward  with  quick,  powerful  downward 
blows  of  its  abdomen.— W.  S.  B, 

CAMBAKU8   FELLDCIDOS  TEBTII  Hay. 

Cambarus  pellueidus  tedii  Hay,  W.  P.,  Proc.  U.  S.  Nat.  Mus.  XVI, 
1893,  283. 
Id. ,  20th  Ann.  Rept  Iud.  State  Geol.  ,1895, 

484. 

One  specimen  was  examined  which  was  taken  from  Mayfield's  Cave  in 
Monroe  County. 

So  far  as  our  present  knowledge  goes  this  peculiar  sub-species  occurs 
only  in  the  above  mentioned  cave  and  a  neighboring  one — Truett's. 
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Cambarus  bartonii  (Fabrieius). 

(?)   AdacitK  barlo-nii Fabricius.Supp).  Entomolog.  Systemat,  1798, 404. 
Cambarut  bartonii  Hagen,  111.  Cat.  MuB.  Comp.  Zoo.  No.  Ill, 
1870,  75. 
Faxon,  Mem.   Mus.   Comp.  Zoo.  X,  No.  4, 

1885,  59. 
Hay,  W.  P  ,  20th  Ann.  Rep.  Ind.  State  Geol, 
1895,  487. 
This  crayfish,  although  usually  regarded  as  an  inhabitant  of  surface 
waters,  feems  to  take  very  kindly  to  a  subterranean  abode  wheD  the  op- 
portunity is  offered.     Wheiher  it  passes  its  vhole  life  here  or  makes 
visits  to  the  outside  is  a  question,  but  in  several  cases  I  have  taken  the 
animal  in  places  from  which  I  can  scarcely  believe  it  could  have  made 
its  escape.     In  the  present  collection  the  specimens  came  Irom  Strong's 
Cave  in  Monroe  County  ;  Clifty  Cave,  Washington  County  ;  Donuchue's 
Cave,    Lawrence   County,    and    Spring  Cave,   Owen  County.     In    the 
Cliity  Cave  C.  bartonii  was  found  within  50  feet  of  individuals  of  the 
eyeless  C.  pellucidm. 

Bibliography  of  Indiana  Caves  and  Their  Fauna. 

by  w.  s.  blatchley. 

The  following  is  a  list  of  such  papers  and  works  as  have  come  (o  my 
notice,  reteriing  in  whole  or  in  part  to  Indiana  caves  and  their  fauna. 
Brief  attention  is  culled  to  the  particular  feature  of  each  pertaining  to 
Indiana  caves. 

Brows,  Dr.  R.  T.— In  Trans.  Ind.  State  Agr.  Soc,  1853,  309.  De- 
scribes very  briefly  Wyandotte;  mentions  a  "  lizard  about  three  iucbes 
long  and  without  eyes  as  the  only  living  inhabitant  of  the  cave." 

Brown,  Dr.  R.  T.— 13th  Rep.  Ind.  Geol.  Surv.,  1883,  78.  Gives  a 
brief  description  of  Porter's  Cave. 

Collett,  John.— Rep.  Iud.  Geol.  Surv.,  1872,  149.  Gives  a  brief 
description  of  Wyandotte  and  Little  Wyandotte  caves. 

Collett,  John.— Geol.  Surv.  Ind.,  1873.  Describee  briefly  Shiloh 
Cave,  p.  289;  Dry  Cave,  p.  290;  Connelly's  Cave,  p.  2U8;  Earner's 
Cave,  p.  303;  Dounelson's  Cave,  p.  301.  Gives  brief  list  of  animals 
found  in  the  last  three  caves  mentioned. 

Coi.lext,  Jon*. — Geol,  (Surv.  Ind.,  1875,  321.  Mentions  briefly 
Miller's  (Porter's)  Cave,  Owen  County. 

Collett,  John.  — "  Wyandntte  Cave." — Rept.  Ind.  Geol.  Surv., 
1878,  456.  Gives  a  rather  full  popular  description,  accompanied  by 
map,  of  the  cave.  Treats  also  Salt  Peter  Cave  and  Litlle  Wyandotte  on 
p.  607;  King's  Cave,  Harrison  County,  ou  p.  370,  and  Rhode's  Cave, 
Harrison  County,  on  p.  3b0. 
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Cope,  E.  D.— Ind.  Daily  Journal,  Sept.  5,  1871. 

Cope,  E.  D. — "On  the  Wyandotte  Cave  and  Its  Fauna." — Am.  Nat., 
VI,  1872,  40ti.  Makes  brief  mention  of  the  more  interesting  features  of 
tbe  cave  and  gives  an  account  of  its  fauna  as  then  known,  together  with 
descriptions  of  a  number  of  forms  supposed  to  be  new. 

Cope,  E.  D.— Reprint  of  tbe  above  in  Reps.  Ind.  Geol.  Surv.,  1872, 
157,  and  1878,  487. 

Ehebton,  J.  H. — "Notes  on  Spiders  from  Caves  in  Kentucky,  Vir- 
ginia and  Indiana."  Am.  Nat.  IX.,  1875,  278.  Describes  and  figures 
Lin.yph.ia  mbterranea,  a  spider  from  Wyandotte. 

Flint,  E.  H. — "History  and  Geography  of  the  Mississippi  Valley," 
3d  Ed.,  1838,  389.  Contains  a  brief  description  of  Wyandotte  Cave, 
under  the  name  of  "Epsom  Salts  Cave." 

Hagen,  Dr.  H.— "  The  BtiDd  Crayfish"— Am.  Nat.,  VI,  1872,  494. 
States  that  Cope's  genua,  Orconede»,  proposed  for  the  blind  crayfish  is 
not  valid,  and  that  the  species  0.  inermis  from  Wyandotte  is  but  a  form 
of  Cambarut  pelluevhi*  (Tellk). 

Hay,  W.  P. — "  Observations  on  the  Blind  Crayfishes  of  Indiana, 
with  a  description  of  a  New  Subspecies."— P roc  U.  S.  Nat.  Mus., 
XVI,  1893,  283.     Plates. 

An  excellent  account  of  the  habjts  of  Cambarw  peJlueidta  (Tellk.),  with 
description  of  tbe  subspecies  testii.  Also  remarks  on  Sbiloh  and  May- 
field's  caves. 

Hovey,  Rev.  H.  C. — "Celebrated  American  Caverns,  especially 
Mammoth,  Wyandotte  and  Luray,"  1882. 

Mentions  briefly  several  of  the  caves  in  Lawrence  County,  and  gives 
an  extended  popular  account  of  Wyandotte,  accompanied  by  maps  and 
illustrations. 

Mercer,  H.  C— Am.  Nat,  1894,  1,065. 

Mercer,  H.  C. — "Jasper  and  Stalagmite  Quarried  by  Indians  in 
Wyandotte  Cave."    Proc.  Amer.  Phil.  Boo.,  XXXIV,  1895,  396. 

In  these  two  papers  Mr.  Mercer  states  his  doubts  of  tbe  alleged  age, 
as  given  by  Hovey,  of  the  stalagmite  quarry  near  the  base  of  the  "  Pil- 
lar of  the  Constitution"  in  Wyandotte.  In  the  second  paper  he  de- 
scribes briefly  the  quarry  and  mentions  other  discoveries  made  by  him, 
which  tend  to  prove  the  Indians'  former  inhabitancy  of  Wyandotte. 

Owen,  Richard.— Ind.  Geol.  Surv.,  .859-'60,  149.  Gives  a  four- 
page  description  of  Wyandotte,  accompanied  by  two  illustrations  and 
a  good  map,  the  latter  in  appendix  to  the  volume. 

Packard,  A.  S.,  Jr.— "The  Invertebrate  Cave  Fauna  of  Kentucky 
and  Adjoining  States."  Am.  Nat.,  IX,  1875,  274.  Mentions  the  habits 
of  Linyphia  aubterranea,  a  small  spider  found  in  Wyandotte,  also  com- 
ments on  the  origin  of  the  myriapod  therein  found. 
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Packard,  A.  8.,  Jr. — "The  Cave  Fauna  of  North  America  with 
Remarks  on  the  Anatomy  of  the  Brain  and  Origin  of  the  Blind  Species," 
Mem.  Nat.  Acad.  Sci.,  IV,  1888.  Treats  in  detail  the  fauna  of  Wyan- 
dotte and  Bradford  caves ;  gives  brief  description  of  Clifty  Caves,  Wash- 
ington County.  Gives  full  descriptions  of  many  oave  animals,  with 
notes  on  origin,  changes  due  to  environment,  etc  The  most  valuable 
work  extant  on  cave  fauna. 

Packard,  A.  S. ,  Jr. — "The  Effect  of  Cave  Life  on  Animals."  Pop- 
ular Science  Monthly,  XXXVI,  1890,  339.  Discusses  the  origin  and 
changes  due  to  environment  of  certain  animals  found  in  Bradford  and 
Wyandotte  caves. 

Putnam,  F.  W.— "The  Blind  Fishes  of  Mammoth  Cave  and  Their 
Allies."  Am.  Nat,  VI,  1872,  6.  Mentions  the  occurrence  of  Amblyap- 
sis  spelceus  in  Wyandotte  Cave  and  Lost  River,  Indiana.  Discusses  its 
origin  and  habits,  and  the  changes  which  it  has  undergone  by  cave  en- 


Stelle,  Jas.  Parish — "The  Wyandotte  Cave  of  Crawford  County, 
Ind.,"  1864.  A  12mo.  volume  of  85  pageB,  giving  a  good  popular  de- 
scription of  the  cave.  The  distances,  however,  are  very  much  exag- 
gerated. 
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Geology  of  the  Mile  and  Upper  Silurian  Rocks 

OF  CLARK,  JEFFERSON,  RIPLEY,  JENNINGS 

AND  SOUTHERN  DECATUR 

COUNTIES,  IND. 


BY  AUGUST   W.  FOERBTE. 


GENERAL  INTRODUCTION. 


The  rocks  of  Indiana  occur  in  layers  or  beds  which  may  often  be 
traced  for  many  miles.  While  they  vary  considerably  in  thickness  at 
distant  points,  they  often  preserve  nearly  the  same  thickness  for  several 
miles,  and  if  followed  only  a  few  hundred  feet,  show  no  appreciable  dif- 
ference as  regards  thickness.  Along  deep  valleys  the  same  layer  or  sheet 
of  rock  may  be  traced  along  one  side  of  the  valley  to  a  point  where  it 
forms  part  of  the  bed  rock  of  some  stream,  and  then  it  may  be  followed 
along  the  other  side  of  the  valley  back  again  to  a  point  opposite  that 
from  which  the  investigator  started.  After  several  observations  of  this 
nature  it  will  not  be  difficult  to  arrive  at  the  conclusion  that  the  same 
layer  once  extended  entirely  across  the  valley ;  in  other  words,  that 
there  was  a  time  when  the  valley  did  not  exist  and  when  the  layer  of 
rock  was  continuous.  The  valley  was  formed  at  a  later  time  by  the 
erosive  action  of  some  creek  or  stream.  How  streams  manage  to  wash 
out  valleys  in  rocky  countries,  leaving  originally  continuous  sheets  more 
or  less  separated,  has  often  been  carefully  investigated,  and  subjects  of  this 
kind  bad  better  be  studied  after  reading  some  one  of  the  more  popular 
books  on  geology.     It  will  then  be  discovered  that,  originally,  continuous 
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layers  of  rock,  not  only  once  extended  across  the  pap  now  formed  by  val- 
leys, but  also  reached  tbe  now  isolated  and  distant  hills.  Id  other 
wordB,  the  same  layer  of  rock  ooce  extended  for  many  miles  in  a  con- 
tinuous sheet  over  parts  of  the  country  now  broken  up  by  valleys  and 
bills.  At  that  time  there  were  no  valleys  and  hills, -such  as  we  now  see 
in  these  districts.  The  valleys  were  formed  later,  and  wben,  in  tbe 
course  of  time,  tbe  rook  in  certain  places  was  weathered  away,  and  the 
broken  up  material  was  washed  away  by  streams  and  rains,  wherever 
a  part  of  the  rock  remained  standing,  a  bill  was  left  behind,  and  wher- 
ever the  depression  between  the  bills  was  deep  enough,  a  valley  was 
formed.  Hills  and  valleys  are  therefore  cut  out  from  once  level  stretches 
of  land. 

While  the  same  layer  of  rock  often  preserves  the  same  color,  grain 
and  chemical  character  for  many  miles,  it  is  very  common  to  find  a  cer- 
tain amount  of  variation  between  tbe  different  layers  exposed  at  any  one 
locality.  Sometimes  the  layers  overlying  each  other  may  present  essen- 
tially the  same  characteristics.  For  instance,  in  the  quarries  at  New 
Point,  Osgood  and  Harris  City,  from  ten  to  twenty  layers  of  rock  are 
all  of  a  white  color,  have  a  very  fine  grain  and  very  nearly  the  same 
chemical  composition.  The  layers  diner  only  in  thickness.  A  group  of 
layers  of  this  kind  may  be  elassed  together  and  given  a  separate  name. 
In  the  case  just  cited,  the  name  Laurel  limestone  is  used  for  these  bedt 
About  10  or  15  feet  below  the  base  of  these  white  limestones  is  found 
salmon-brown  limestone  bed  varying  usually  from  1{.  to  3-i  feet  in  thick- 
ness. It  is  coarser  grained,  and,  as  the  color  would  indicate,  has  a  some 
what  different  chemical  character.  This  rock  is  called  the  Clinton. 
The  space  between  the  Laurel  bed  and  the  Clinton  is  composed  of  a 
number  of  layers  of  material  which  differ  considerably  from  each  other. 
Some  of  the  layers  consist  of  limestone,  most  of  them  of  clay,  a  part  of 
the  clay  often  forming  a  fairly  hard  rock.  Each  of  tbe  different  layers 
could  be  given  a  separate  name,  but  it  is  more  practical  to  class  the  vari- 
ous layers,  between  the  Laurel  and  Clinton  layers,  together  and  apply  to 
them  tbe  single  name,  Osgood  beds.  Beneath  the  Clinton  layer  at  Madi- 
son is  the  banded,  brown  and  blue  rock  which  forms  the  steep  walla  at 
tbe  side  of  the  Michigan  'and  Telegraph  roads,  and  at  many  of  tbe  water- 
falls for  miles  around.  Here,  the  layers  for  a  vertical  distance  of  40  to 
55  feet  present  essentially  the  same  color,  grain  and  chemical  composition, 
These  layers  are  grouped  under  the  name  Madison  beds.  Farther  down 
there  is  a  great  mass  of  rock,  consisting  of  thin  layers  of  limestone  and 
thin  layers  of  clay  or  shale,  alternating  in  a  very  irregular  fashion  and 
yet  preserving  essentially  the  same  general  features.  Rocks  of  this 
nature  extend. down  for  nearly  300  feet,  as  far  as  low  water  mark  on  the 
Ohio  River.  One  name  could  be  given  to  this  entire  series,  notwithstand- 
ing its  great  thickness.     In  this  report  they  are  called  the  fossiliferous 


,v  Google 


MIDDLE   AND   UPPER  SILURtAK   ROCKS.  215 

limestones  helow  the  Madison  beds.  As  a  matter  of  fact  geologists  use 
a  name  fir  these  rooks  which  includes  also  the  beds  which  we  have  just 
called  the  Madison  beds.  This  name,  used  for  both,  is  the  Cincinnati 
Group.  Id  the  same  manner  the  Osgood  beds,  the  Laurel  limestone  and 
a  considerable  thickness  of  rock  overlying  the  latter  (the  Waldron  shale 
and  Louisville  limestone)  have  been  classed  together  and  form  the  larger 
associated  series  of  meks  called  the  Niagara  Group, 

The  various  groups,  large  or  small,  present  differences  which  can  he 
readily  recojnimd  by  persons  who  mike  ricks  a  study.  Persons  who 
have  but  moderate  experience  in  the  study  of  rock  usually  succeed  in 
recognizing  very  readily  the  more  characteristic  groups  in  their  own  sec- 
tion of  the  couDtry.  In  fact,  groups  can  be  recognized  more  readily 
than  particular  layers. 

The  same  group  presents  essentially  the  satnfi  appearance  for  many 
miles,  but  the  different  gr.mps  miy  of  course  vary  considerably  from 
each  other.  If  a  person  learns  tt  distinguish  the  different  groups  as 
they  are  exposed  along  some  hillside,  and  remembers  their  order  of  suc- 
cession, he  is  in  a  much  better  pishim  to  recognize  the  fact  that  the 
same  rocks  must  ouce  have  extended  across  valleys,  and  from  bill  to  hill, 
that  they  must  once  have  formed  vast  continuous  sheets,  not  as  vet  broken 
up  by  valleys  and  bills.  For,  isolated  hills  will  present  the  same  groups 
of  rocks  with  the  same  thickness,  with  the  same  order  of  succession  and 
at  the  same  level  as  the  more  continuous  stretches  of  land,  one  or  two 
miles,  sometimes  many  miles,  away. 

While  the  different  groups  of  rock  can  usually  be  readily  recognized 
by  means  of  differences  in  color,  grain  and  chemical  composition,  tbey 
can  be  still  more  readily  distinguished  by  means  of  their  fossils.  If,  for 
instance,  the  fossils  found  in  the  Cincinnati,  Clinton  and  Niagara  groups 
be  compared,  scarcely  a  fossil  found  in  one  group  will  also  be  found  in 
the  other.  Moreover,  when  the  Osgood  and  Waldron  beds,  both  belong- 
ing to  the  same  group,  are  compared,  the  general  type  of  fossils  in  each 
bed  is  quite  distinct  and  may  be  easily  recognized,  although  a  number  of 
fossils  are  found  at  both  levels. 

This  being  the  case,  if  a  person  recognizes  one  bed  or  a  series  of  beds  of 
rock,  and  knows  the  order  of  succession  of  the  different  groups,  he  can 
tell  what  groups  of  rocks  should  be  found  above,  and  what  groups  should 
be  found  below  the  group  first  examined.  It  is  not  necessary  to  have  all 
the  groups  exposed.  If  he  remembers  the  thickness  of  the  different  groups 
he  can  in  a  measure  predict  at  what  level  the  other  groups  will  be  found 
in  case  the  earth  is  removed.  For  this  reason  a  collection  of  statistics 
regarding  the  various  outcrops  of  rock  at  different  localities  becomes  valu- 
able not  only  in  order  to  inform  the  investigator  where  certain  layers  of 
rock  occur  but  also  to  eDable  him  to  locate  other  beds  of  rock  by  means 
of  the  data  already  discovered.     If,  for  instance,  it  is  desired  to  learn  if 
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the  Laurel  limestone  is  present  in  any  locality,  it  is  necessary  only  to 
accurately  locate  the  top  or  bottom  of  some  group  of  rocks  in  the  imme- 
diate vicinity  of  the  area  to  be  investigated.  Then,  knowing  how  many 
feet  up  or  down  from  this  recognized  horizon  the  desired  group  of  rocks 
should  occur,  it  is  necessary  only  to  find  a  hill  high  enough  or  a  valley 
deep  enough  to  expose  the  same.  If  the  ground  is  very  sloping  and  is 
traversed  by  brooks,  go  down  stream  for  lower  layers  of  rock  and  up 
stream  for  higher  ones. 

For  work  of  this  kind  a  pocket  level,  such  as  that  manufactured  by 
W.  A  L  E.  Gurley  of 
.  Troy,    New    York,    is 
1  very  serviceable. 

Placing   this    to   the 
'  eye,    whatever   is   seen 
at  the  same  level  as  the  moving  bubble  of  air,  is  'at  the  same  level  as  the 
eye,  and,  therefore,  a  definite  distance  above  the  level  of  the  ground  upon 
which  the  observer  is  standing.     If  a  person  wishes  to  ascend  35  feet 
above  a  certain  point  and  his  eye  is  five  and  one-half  feet  above  his  shoe 
sole,  be  should  place  himself  on  the  layer  of  rock  which  he  uses  as  a 
mark  from  which  to  measure.     Whatever  object  is  on  the  level  of  his  eye 
is  five  and  one  half  feet  above  this  layer.     Then  let  bim  walk  to  that 
object,  and,  standing  in  this  new  position  find  some  other  point  on  the 
same  level  as  bis  eye.     After  he  has  repeated  this  operation  six  times,  he 
is  33  feet  above  the  layer  of  rock  from   which  he  began  to  measure. 
Two  feet  above  the  object  last  sighted  is  35  feet  up.     By  this  means  it  is 
possible  to  locate  quickly  and  quite  ■ 
accurately  any  level  above  <>r  below 
any  starting  point,  along  a  hill  slope 
where  the  rise  or  fall  of  the  level  is 
too  gradual  to  admit  of  lei*  accur- 
ate means  of  determining  vertical 

When  it  is  desirable  to  compare 
levels  at  distant  points,  an  aneroid 
barometer  not  registering  more 
than  3,000  feet  is  very  serviceable. 
The  pointer  will  indicate  some  num- 
ber of  feet  at  the  locality  where  the 
observer  first  stands  It  will  indi- 
cate another  number  at  the  locality 
whose  relative  level  he  desires  to 
know.  If  one  number  be  subtracted 
from  the  other,  the  relative  differ- 
ence in  level  is  obtained   in  feet. 
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This  instrument  is  sometimes  especially  made  for  purposes  of  surveying, 
the  dial  or  face  of  tbe  instrument  being  made  larger.  It  is,  of  course, 
not  as  accurate  as  a  good  level,  and  is  rather  expensive.  If,  however, 
it  be  desired  to  investigate  any  large  area  of  country,  it  will  be  found 
sufficiently  accurate  for  several  miles  for  most  purposes,  provided  the  in- 
vestigator learn  tbe  proper  use  of  the  instrument.  Books  explaining  the 
use  of  the  instrument  can  be  secured  from  the  manufacturers. 

Both  of  these  instruments  have  been  used  to  a  considerable  extent,  in 
tbe  preparation  of  this  report,  in  measuring  tbe  thickness  of  the  rocks, 
and  in  tracing  the  same  layers  from  exposure  to  exposure. 


THE  8DBJECT  OF  THE  REPORT  DEFINED. 

The  following  report  is  an  investigation  of  the  Middle  Silurian  rooks 
of  southern  Indiana.  It  includes,  incidentally,  also,  notes  upon  tbe 
upper  layers  of  Silurian  rock.  Tbe  Silurian  rocks  of  Indiana  are  divided 
into  two  great  divisions — the  Lower  and  Upper  Silurian.  Only  tbe  upper 
portion  of  the  Lower  Silurian  rocks  are  exposed  in  Indiana.  The  lowest 
division  here  investigated  was  tbe  gastoropod  layer,  which,  although  140 
feet  beneath  tbe  top  of  the  Lower  Silurian,  is  still  many  hundred  feet 
above  the  bottom  of  this  set  of  rocks,  the  base  of  the  Lower  Silurian  be- 
ing found  far  below  the  level  of  the  oldest  rocks  in  tbe  State.  Little 
attention  is  paid  to  tbe  richly  fossiliferous  shales  and  limestones  which 
extend  from  the  gasteropod  layer  up  to  within  60-40  feet  of  tbe  top  of 
the  Lower  Silurian.  Considerable  more  attention  is  given  to  the  Mad- 
ison beds,  which  are  40-55  feet  thick,  and  which  form  the  upper  part  of 
those  Lower  Silurian  rocks  which  are  exposed  in  Indiana.  The  Upper 
Silurian,  receiving  the  most  attention  in  the  body  of  this  report,  includes 
the  following  strata,  going  upward:  The  Clinton,  never  more  than  five 
feet  thick ;  tbe  Osgood  beds,  15-25  feet  thick ;  the  Laurel  limestone, 
35-45  feet  thick ;  tbe  Waldrou  shale,  5-10  feet  thick,  and  the  Louisville 
limestone,  40-55  feet  thick. 

Tbe  following  section  will  express  in  brief  form  the  relationship  between 
the  different  rocks : 

Louisville  limestone  or  Utica  lime  rock. 


Waldron  shale. 
Laurel  limestone  o 


Cliff  Kock. 


Osgood  or  Cvstidean  beds,  divided  ii 
into  the 

a.  Tipper  Osgood  clay. 

b.  Osgood  limestone. 

c.  Lower  Osgood  claj. 

Clinton  limestone. 
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I   Cincinnati  Group. . 


Madison  beds  and  their  northern  eqiiixa- 
lents.  Overlying  the  typical  Madison 
beds  are  the  ilvt-ckitonia  hamntcUi  beds 
nnd  the  terminal  white  limestone  layer. 

The  richly  fossil  if  erons  shales  and  lime- 
stones below  the  Madison  beds.  The 
equivalents  of  the  Madison  beds  north- 
ward present  the  siioie  chain  etc  rUtics 
as  these  lower  beds. 

The  gasteropod  or  Marble  Hill  bed. 

1  A  great  section  below  not  studied. 

A  number  of  the  minor  subdivisions  are  here  named  and  defined  for 
tbe  first  lime.  Tbe  names  are  taken  from  localities  near  which  typical 
exposures  may  be  found. 

The  Louisville  limestone  is  named  after  the  fine  exposures  of  this  lime- 
stone east  of  Louisville,  which  bave  furnished  most  of  tbe  fossils  cited 
from  tbe  Louisville  Niagara,  The  f<.  sails  have  been  redescribed  and  fig- 
ured recently  by  Nettleroth  in  the  publications  of  the  Kentucky  survey. 
The  Waldron  shale  is  named  after  the  exposure  atWaldron,  in  Shelby 
County,  Indiana.  The  fossils  of  this  group  were  described  and  figured 
by  Hall  in  the  publications  of  the  Indiana  survey.  Tbe  Laurel  lime- 
stone is  named  after  Laurel,  in  Franklin  County,  Indiana,  in  the  vicinity  of 
which  town  there  are  many  small  q'larries.  The  Osgood  beds  are  named 
after  Osgood,  in  the  vicinity  of  which  town  the  upper  part  of  this  forma- 
tion ha»  furnished  many  fossils.  The  fossils  of  this  group  still  await 
study.  The  large  number  of  species  of  cystideans  described  by  S.  A. 
Miller  in  the  various  publications  of  Indiana,  Illinois  and  elsewhere,  are 
derived  from  this  formation  in  southeastern  Indiana  The  divisions  of 
the  Osgood  beds  into  upper  and  lower  clays  srd  the  intermediate 
limestonebed.aretypically  exposed  at  localities  58  and  75,  in  northern 
Jefferson  County.  The  Clinton  limestone  is  the  continuation  of  a 
limestone  bed  found  in  Ohio  and  identified  as  the  Clinton  by  Prof.  E. 
Orton  and  others.  The  name  has  been  retained  for  the  western  exten- 
sion of  this  formation.  The  fossils  of  this  formation  have  been  described 
and  figured  by  Foerste  in  the  Ohio  reports. 

The  Madison  beds  receive  their  name  from  Madison,  in  Jefferson  County, 
Indiana.  Although  the  name  Madison  has  already  been  once  used  to 
designate  tbe  Lower  Silurian  rocks  exposed  at  Madison,  it  has  never  been 
adopted,  and  tbe  prior  name,  Cincinnati  group,  is  the  only  one  ever  used 
for  these  recks  even  in  Indiana,  therefore  the  name  is  practically  free 
to  designate  a  much  more  special  group  of  rocks  at  the  very  top  of  tbe 
Lower  Silurian  typically  developed  at  Madison  and  in  the  more  immedi. 
ate  vicinity.     The  typical  Madison  beds  are  scantily  fossiliferous  and 
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contain  only  the  ordinary  Cincinnati  group  fauna.  A  few  of  the  fossils 
oF  the  Mitrck'tMinia  hammelli  beds,  above  the  typical  Madison,  have  been 
described  by  8.  A.  Miller  in  publications  of  the  Indiana  survey  and 
elsewhere.  The  general  Cincinnati  group  fauna  baa  been  described  in 
the  publications  of  many  surveys  in  addition  to  those  of  Ohio  and  Ken- 
tucky. 

Very  few  persons  probably  have  a  conception  of  the  monetary  value 
of  a  good  collection  of  fossils.  The  collection  made  by  Prof.  Hall,  of 
New  York,  in  the  vicinity  of  Waldrou,  was  worth  several  tens  of  thou- 
sands of  dollars.  The  specimens  of  Holocystites  and  other  cystideans 
found  in  the  Osgood  bed  bring  a  good  price  if  well  preserved.  Even  the 
very  common  Cincinnati  group  fossils,  if  well  preserved,  find  a  ready  sale. 
It  is  rather  surprising  that  persons  of  large  means  have  not  undertaken 
tne  tyttematic  exploration  of  fossil  beds  for  the  purpose  of  supplying  col- 
lege cabinets  and  museums  with  comparatively  full  sets  of  fossils  of  differ- 
ent formations  at  fairly  reasonable  prices.  Indiana  possesses  several 
horizons  which  could  be  well  exploited. 

In  the  following  pages  are  described,  first,  the  various  principal  groups 
or  beds  of  rocks,  as  indicated  in  the  preceding  section,  and  next,  the  va- 
rious localities  visited  which  prefent  features  of  interest.  The  careful 
description  of  these  localities  certainly  ought  ,to  serve  as  a  good  basis 
from  which  to  determine  tbe  location  of  other  desirable  rock.  At  the 
close  of  the  report  will  be  found  a  few  suggestions  regarding  the  more 
valuable  formations  found  in  the  area  investigated. 


DE9CKI1TION  OK  TUB  VARIOUS  FORMATIONS  STUDIED. 

THE  GASTEROPOD  LAYER. 

At  Marble  Hill,  near  the  southern  border  of  Jefferson  County,  there 
is  a  stratum  of  Lower  Silurian  rock,  about  140  feet  below  tbe  Clinton, 
or  80  feet  below  the  Madison  bed.  which  is  full  of  gasteropod  remains. 
The  stone  b  of  a  white  color,  and  the  presence  of  the  gasteropod  shells 
promised  to  give  the  stone  superior  commercial  value.  It  was  found, 
however,  that  the  stone  would  readily  disintegrate  under  the  influences  of 
weathering,  and  tbe  quarry  has  therefore  been  abandoned.  This  gaster- 
opod layer  occurs  also  five  miles  south  westward,  at  locality  fifteen,  133 
feet  below  tbe  Clinton ;  three  and  a  half  miles  northwest  (22),*  about  120 
feet  below  tbe  Clinton;  four  miles  northward  (25),  147  feet  below  the 
Clinton;  and  four  and  a  half  miles  northward  (26),  133  feet  below  the 
Clinton.     The  most  distant  points  are  nine  miles  apart. 
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FOS8ILTFEBOTJS  LIMESTONES  BENEATH  THE  MADISON   BEDS. 

Below  the  gasUropod  layer,  and  also  above  tbe  latter,  the  lower  Silu- 
rian consists  chiefly  of  interbedded  layers  of  limestone  and  clay,  both 
being  often  abundantly  fossil  iferous.  In  some  regions  these  richly  fossil- 
iferous  limestone  and  clay  beds  terminate  quite  abruptly  40  to  60  feet 
beneath  the  Clinton,  and  are  overlaid  by  a  very  argillaceous  rock,  or  very 
impure  limestone,  which  is  described  in  the  next  section  under  the  name 
of  the  Madison  bed. 

The  top  of  the  richly  fossil  iferous,  thin  limestones  is  found  possibly  40 
feet  below  the  Clinton  at  locality  6 ;  34  feet  below  at  7 ;  46  feet  at  12 ; 
40  feet  at  14 ;  38  feet  at  15 ;  61  feet  at  18 ;  over  54  feet  at  22 ;  32  feet 
at  23  ;  67  feet  at  25 ;  47  feet  at  26 ;  49  feet  at  33  ;  about  60  feet  at  34  ; 
40  feet  at  37 ;  63  feet  at  40 ;  at  50  feet  at  41 ;  34  feet  or  more  at  Ai ; 
58  feet  at  46,  and  38  feet  at  57. 

Where  tbe  Madison  beds  are  not  present,  thin  foesiliferous  limestones 
and  clays  are  found  at  much  higher  altitudes,  even  as  far  up  as  the  base 
of  the  Clinton.  The  measurements  above  given  have  significance,  there- 
fore, only  in  regions  where  the  Madison  phase,  at  the  top  of  the  Lower 
Silurian,  occurs. 

THE   MADISON  BEDS, 

In  the  vicinity  of  Madison,  the  top  of  the  Lower  Silurian  is  formed  by 
a  considerable  thickness  of  argillaceous  limestones,  weathering  on  long  ex- 
posure from  light  brown,  more  or  less  banded  with  darker  brown,  to  even 
purplish  tinted  layers.  Although  not  entirely  unfossiliferous,  the  fossils  in 
these  argillaceous  limestones  are  confined  to  a  few  layers,  and  by  far  the 
greater  part  of  the  layers  are  without  fossil  remains.  Beneath  the  banded 
limestones  occur  eight  feet  of  the  FavUtella.  bed,  which  near  Madison  seems 
to  form  a  well  marked  horizon.  Tbe  banded  limestones  are  inclined  to 
form  vertical  walls,  owing  to  their  massive  character,  and  owing  to  the 
wearing  away  of  the  softer  shales  and  clays  at  their  base.  This  is  especi- 
ally true  along  the  beds  of  streams,  so  that  the  banded  limestones  often 
form  steep  walls,  over  which  plunge  the  many  picturesque  falls  of  Jeffer- 
son and  Clark  Counties.  The  banded  limestones  have  a  thickness  of  30 
to  32  feet  in  the  vicinity  of  Madison,  and  together  with  the  underlying 
softer  shales  and  the  included  FavizteUa  beds  of  the  latter,  constitute  a 
well  marked  horizon  in  Jefferson  and  Clark  Counties. 

The  most  southern  exposure  of  tbe  Madison  bed,  showing  all  the  char- 
acters typical  of  this  rock,  is  along  Lick  Run,  southeast  of  Charlestown 
(6),  where  it  seems  to  be  40  feet  thick.  It  unquestionably  has  a  still 
greater  southern  and  western  extension.  At  locality  7  the  character- 
istic Madison  bed  is  only  16  feet  thick,  but  is  underlaid  by  13  feet  of  beds. 
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some  of  the  layers  containing  a  few  fossils,  and  by  five  feet  of  clay,  which 
corresponds  to  the  base  of  this  horizon  elsewhere.  At  12  it  is  46  feet 
thick;  at  14,  47  feet;  at  15,  34  feet;  at  18,  48  feet;  at  22,  54  feet;  at 
23,  30  feet;  at -25,  65  feet;  at  26,  45  feet;  at  29,  the  upper  20  feet  of 
the  Madison  bed  are  harder,  and  project  over  the  softer  Madison  beds 
beneath ;  at  33  they  are  37  feet  thick;  at  34,  60  feet;  at  37,  the  typical 
Madison  bed,  30  feet  thick,  is  underlaid  by  about  eight  feet  of  shaly  ma- 
terial, forming  the  base  of  this  horizon ;  at  38  a  similar  exposure  occurs; 
at  40  the  typical  Madison  bed,  35  feet  thick,  is  underlaid  by  a  consider- 
able thickness  of  shales,  certainly  more  than  12  feet ;  at  41  the  typical 
Madison,  30  feet  thick,  is  underlaid  by  at  least  17  feet  of  shaly  material ; 
at  41  the  typical  Madison,  34  feet  thick,  is  underlaid  by  the  more  shaly 
beds,  which  here  contain  fucoidal  markings ;  at  46  the  typical  Madison, 
40  feet  thick,  is  underlaid  by  18  feet  of  clayey  shale  with  fucoidal 
markings. 

At  55,  the  upper  part  of  the  Madison  bed  changes  to  a  soft,  whitish 
limestone;  at  57,  the  upper  part  of  the  Madison  changes  also  to  a  con- 
siderable extent  into  a  soft,  whitish  limestone,  20  feet  of  this  phase  being 
underlaid  by  15  feet  of  typical  Madison  stone.  At  60,  the  Madison  bed 
is  underlaid  by  shaly  courses  containing  FavitleUa  below  The  shale 
phase  at  the  base  of  the  Madison  bed  occurs,  according  to  the  preced- 
ing notes,  chiefly  in  the  vicinity  of  Mad  icon  and  northeastward.  The 
Madison  occurs  at  all  points  southwest  of  Madison  in  Jefferson  and 
Clark  Counties.  North  of  Madison  it  occurs  in  typical  form  as  far  as 
36,  40,  41,  and  points  northeastward;  east  of  Madison  all  the  ex- 
posures show  the  Madison  bed. 

The  Madison  bed  seems  to  have  approximately  the  same  distribution 
as  the  fine-grained,  light  brown  or  reddish  brown,  more  sandy  Clinton  to 
be  described  later,  but  it  extends  farther  westward  than  that  phase  of 
the  Clinton  at  almost  all  points,  except  in  the  northern  part  of  Jefferson 
County.  This  similar  distribution  of  the  Madiaon  bed,  and  of  the  sandy 
phase  of  the  Clinton,  unquestionably  is  due  to  a  similar  physical  history. 

The  Madison  bed  not  infrequently  includes  thin  layers  of  limestone  en- 
closing a  few  fossils  of  Lower  Silurian  age,  chiefly  Orthis  occidental!*  and 
various  bryozoans.  These  layers  are  never  frequent  at  any  one  locality, 
and  are  often  entirely  absent.  They  are  especially  likely  to  occur  near 
the  base  of  the  typical  Madison  beds,  and  at  their  very  summit.  In  the 
shaly  courses  below  the  typical' Madison  beds  Famtlelki  ddlata  is  a  not 
uncommon  fossil.  It  usually  occupies  one  or  two  layers  about  8  to  15 
feet  below  the  typical  Madison  bed.  It  occurs  at  33,  37,  38,  40,  41 
and  60. 

The  typical  Madison  bed  is  commonly  overlaid  by  other  rock,  the 
Clinton  being  found  several  feet  higher  up.     This  intervening  rock  is 
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commonly  a  bluish,  fine-grained  limestone,  with  fossils,  and  of  no  com- 
mercial value.  Sometimes  it  ia  an  ordinary  blue  limestone,  containing 
fossils  chiefly  along  the  partings  between  the  different  layers.  Mwchisonia 
hammelU,  Hohpea  hubbarui,  a  small  species  of  OrUioeerae,  Leperditia  a» 
gena  and  other  fossils  are  especially  characteristic  of  this  horizon.  One  or 
more  of  these  species  are  found  at  localities  14,  23, 25,  26,  28,  37, 38,  39, 
40,  42,  55,  56,  57,  70  and  84.  These  beds  might  be  called  the  Murehi- 
sonia  hammdli  beds.  They  vary  from  a  few  inches  to  five  feet  in  thick- 
ness. Large  masses  of  Labechia  are  not  uncommon  fossils  in  the  clay 
layers  which  occur  at  various  levels  in  these  upper  limestones  ;  they  are 
found  at  localities  15,  '.'3,  25,  26,  29,  30,  31,  37,  40,  42,  55  and  56. 
Tetradmm  minor  is  found  at  the  top  of  the  Lower  Silurian  at  14.  Both 
Labechia  and  Tetradium  continue  to  be  exposed  at  or  near  the  top  of  the 
Lower  Silurian  in  the  exposures  farther  northward  beyond  the  region  oc- 
cupied by  the  typical  Miidison  phase  of  the  Lower  Silurian  or  the  over- 
lying Mitrrhhonui  hammeUi  bed. 

The  very  top  of  the  Lower  Silurian,  in  the  neigh borho'id  of  Charles- 
town,  at  localities  1  and  7,  is  formed  of  a  fine-grained  white,  hard  lime- 
stone four  to  six  inches  thick.  At  13  and  1 8  the  hip  of  the  Lower  Si- 
lurian is  a  sandy  limestone.  80  to  84  inches  thick,  aud  difficult  to  dis- 
tinguish from  the  overlyins!  Clinton.  From  the  vicinity  of  Hanover  (28) 
to  Clifty  Falls  (36)  and  northeastward  (41*,  56,  57)  the  top  of  the  Lower 
Silurian  is  often  formed  by  a  bluish  limestone  layer  four  to  10  inches 
thick  and  often  containing  leperditia  oreigena.  This  layer  is  much  bet- 
ter developed  in  Ripley  and  Jennings  Counties,  where  it  furnishes  the 
material  for  the  pebbles  in  the  Clinton,  It  there,  however,  rarely  con- 
tains Leperditia 

NOKTUERN   EQUIVALENTS   OF  THE   HfcWSOX    BED. 

North  and  northwest  from  the  typical  Madison  bed,  the  top  of  the 
Lower  Silurian  rapidly  changes  its  character.  It  is  replaced  hy  a  series 
of  blue,  often  rather  dark  blue,  very  fine  grained  limestone.  This  lime- 
atone  where  quarried  often  seems  to  be  very  solid,  but  it  will  not  with- 
stand weather.  Where  long  exposed  in  the  banks  of  streams  it  is  trav- 
ersed in  many  directions  by  close,  minute  cracks,  along  which  the  rock 
is  often  discolored  to  an  iron-stained  browu  or  even  a  purplish  color. 
The  rock  often  contains  Leperditia  eweigena,  LiuehiHixa  mhiodota.  Litbo- 
logically,  this  rock  is  similar  to  the  dark  blue,  fine  grained  layer  forming 
part  of  the  Mwrdmonia  hammelli  layer  in  more  southern  areas.  The  first 
change  of  the  Madison  beds  northwards  consists  in  fact  in  the  alteration 
of  the  Madison  beds,  so  as  to  present  the  same  lithological  characteristics 
as  the  blue  beds  which  southward,  near  Madison,  only  overlie  the  Madi- 
son beds.     The  fine-graiued  dark  hlue  limestone,  taking  the  place  of  the 
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Madison  beds,  ia  interbedded  with  ordinary  limestones,  and  with  claya  con- 
taining ordinary  limestone  fossils.  Sections  01  this  type  begin  to  be  ex- 
posed in  northern  Jefferson  County,  and  are  typically  developed  at 
Versailles,  along  the  whole  length  of  Big  Graham  Creek,  and  for 
some  distance  northwards.  The  correspondence  of  this  section  is 
very  well  seen  in  the  exposure  immediately  north  of  Versailles,  where  29 
feet  of  this  limestone,  with  its  intercalated  beds  of  clay  and  shale,  are  un- 
derlaid by  11  feet  of  unfiissil  Serous  brownish  and  bluish  shales,  cor- 
responding to  the  shales  at  the  base  of  the  Madison  beds  near  Madison. 
Below  the  shales  are  12  feet  of  limestone  and  shale,  containing  Tetra- 
dium,  minor  at  many  levels,  aud  Favietttta  dellata  at  the  very  base.  This 
is  the  characteristic  horizon  for  Favistetta  iu  southern  Indiana.  The 
shale  bed  of  the  preceding  section  is  exposed  also  at  locality  109. 

From  the  Baltimore  ifc  Ohio  Southwestern  Railroad  northwards,  all 
comparison  with  the  Madison  beds  is  lost.  The  upper  strata  consist 
commonly  of  thin  or  ehaly  limestones,  interbedded  witb  clays,  both 
usually  abundantly  fossil  dermis.  No  demarcation  can  be  made  between 
these  upper  strut*  and  the  lower  horizons  of  the  Lower  Silurian,  corre- 
sponding to  the  sepaiation  of  the  Madison  from  the  richly  fossiliferous 
shales  in  southern  Jefferson  aud  in  Clark  Counties.  This  means  that  the 
Madison  beds  are  replaced  northwestward  by  limestones,  just  as  the  sandy 
Clinton  is  replaced  northwestward  by  pure  limestones. 

TERMINAL   LOWER   HI  LI" it!  AN    WHITE   LIMESTONE. 

At  many  points  in  Ripley,  Jennings  and  Decatur  Counties,  the  upper 
part  of  the  Lower  Silurian  is  terminated  by  a  white,  finegrained  limestone, 
which  immediately  underlies  the  Clinton  and  which  has  furnished  the 
material  for  the  pebbles  inclosed  in  the  latter.  In  many  places  it  closely 
resembles  lithologically  some  phases  of  the  Laurel  bed,  although  it  is 
usually  a  softer  stone.  It  occurs  at  localities  102,  107,  110,  111,  114, 
116,  at  New  Point,  123.  125,  126,  130,  133,  134,  185,  138,  142,  146, 
148,  161,  162,  163,  164,  166,  170,  178,  179,  181,  182,  183  and  193. 
This  limestone  varies  usually  from  4  to  8  inches  in  thickness,  but  occa- 
sionally reaches  from  12  to  15,  aud  in  one  case  48  inches  in  thickness. 
In  the  northwestern  part  of  Ripley  County,  the  northeastern  part  of 
Jennings  County,  and  the  adjacent  parts  of  Decatur  County  this  white 
limestone  often  contains  fossils,  especially  Slrwphoniena  alternate. 

At  several  localities  this  layer  of  white  limestone  is  penetrated  by  worm 
burrows,  which  have  been  filled  in  again  with  detrital  material,  whose 
salmon-yellow  color  suggests  that  these  burrows  were  made  by  animals 
during  Clinton  times.  Such  burrows  exist  at  110  and  146,  for  instance. 
At  135  the  top  of  the  white  limestone  shows  cracks  of  the  type  usually 
called  sun  cracks.  The  salmon-brown  Clinton  resting  upon  this  limestone 
has  filled  in  all  of  the  cracks. 


,v  Google 


REPORT   OF  STATE   GEOLOGIST. 


OOLITIC   CONCRETIONS. 


The  thicker  layers  of  limestone  in  the  upper  part  of  the  Lower  Silurian 
from  Osgood  to  Nebraska,  and  northward  as  far  a*  the  Decatur  County 
line,  frequently  contains  oolitic  concretions  of  Urge  size,  often  a  quarter 
of  an  inch  in  diameter.  The  concretions  frequently  enclose  fragments  ef 
Lower  Silurian  fossils,  especially  fragments  ^of  brachiopods  and  pieces  of 
branching  bryozoans.  Their  geographical  distribution  is  about  the  same 
as  that  of  the  pebbles  which  occur  in  the  Clinton. 


The  greatest  recorded  thickness  for  the  Clinton  in  Clark  County  is  32 
inches  or  two  and  two-thirds  feet.  At  no  point  is  it  known  with  certainty 
to  be  entirely  absent.  Where  this  appears  to  be  the  case,  near  Charles- 
town  Landing,  the  apparent  absence  is  due  to  a  peculiar  horizontal  slid- 
ing and  faulting  in  the  rock,  to  be  described  elsewhere.  The  salmon- 
brown  color,  so  typical  of  more  northern  exposures,  is  shown  only  by  the 
most  southwestern  exposures  (1,  5,  7).  Even  at  these  localities  a  large 
part  of  the  Clinton  limestone  is  of  a  light  red  color,  only  a  portion  of  the 
rock  being  of  a  salmon-brown  color.  At  all  the  remaining  exposures  in 
Clark  County  the  Clinton  is  of  a  whitish,  light  brown,  or  a  light,  reddish 
brown  color;  the  rock  is  usually  fine  grained  and  hard,  occasionally 
becoming  coarser  grained,  and  containing  crinoidal  remains.  Recogniza- 
ble fossils  are  very  rare. 

The  light  brown  or  reddish  brown  Clinton  rock  continues  northward 
into  Jefferson  County,  along  the  regions  nearer  the  Ohio,  to  a  point  about 
five  miles  north  of  the  county  line.  However,  the  more  western  expos- 
ures in  the  southwestern  corner  of  Jefferson  County,  at  Dog  Falls  and 
westward,  and  those  from  Hearts  Falls,  through  Hanover  to  the  horse- 
trough  on  the  Madison-Hanover  pike,  have  the  typical  salmon-brown 
color.  The  salmon-brown  Clinton  continues  to  be  exposed  from  the 
northern  branches  of  Crooked  Creek,  and  from  the  southern  end  of  Hall's 
Ridge  northward  beyond  the  county  line.  Along  the  Ohio  River  near 
Madison,  however,  in  the  area  northeast  of  Madison,  and  in  the  north- 
eastern corner  of  the  county,  the  Clinton  is  usually  a  fine  grained,  light 
red  or  reddish  brown  rock,  with  few  fossils.  The  aalmon-brown  Clinton 
usually  contains  abundant  fossils,  although  these  are  usually  imbedded  in 
the  solid  rock. 

In  Jefferson  County  the  Clinton  rarely  exceeds  36  inches  in  thickness, 
although  thicknesses  of  46  and  52  inches  (3| — j&  feet)  are  reached.  At 
no  point  is  it  known  to  be  entirely  absent. 
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The  siliceous,  light  red  or  reddish  brown,  fine  grained  form  of  the 
Clinton  continues  from  the  northeastern  earner  of  Jefferson  County  north- 
ward into  Ripley  County,  toward  Olean.  The  salmon-brown,  coarser- 
grained  Clinton  occurs  farther  westward. 

Sufficient  data  are  not  at  hand  to  enable  any  one  to  discuss  with  con- 
fidence the  areal  distribution  of  the  two  lithological  types  of  Clinton  in 
southern  Indiana.  At  present,  however,  it  seems  as  though  the  fine- 
grained, light  brown  or  reddish  brown  Clinton  occupied  a  great  area  east 
of  the  salmon-brown  crinoidal  Clinton. 

A  line  connecting  localities  1,  5,  7,  23,  24,  27,  28,  29,  30,  31,  33,  34, 
40,  41,  52,  63,  62,  63,  68,  82,  89,  90  and  94  will  indicate  in  a  general 
way  the  eastern  outcrops  of  the  salmon-brown  Clioton.  West  of  this 
line  the  Clinton  is  of  a  salmon-brown  color  and  is  coarser-grained.  East 
of  this  line  the  Clinton  has  a  more  light  reddish  brown  color,  is  fine- 
grained, and  possesses  more  saudy  material  and  less  lime.  The  salmon- 
brown  Clinton  near  the  eastern  border  of  its  area  of  distribution  fre- 
quently contains  lenses  of  a  white,  fine-grained  rock.  This  rock  occa- 
sionally forms  continuous  sheets  for  several  feet,  but  usually  occurs  only 
in  small  patches,  evidently  once  continuous.  The  forces  which  removed 
the  intermediate  parts  have  occasionally  broken  up  these  sheets  more 
roughly  and  left  the  fragments  in  a  more  angular  form  in  the  salmon- 
brown  Clinton.  These,  then,  must  not  be  confounded  with  the  pebbles 
of  Lower  Silurian  origin  which  are  often  found  inclosed  in  the  Clinton 
in  various  parts  of  Ripley  County.  The  pebbles  of  Lower  .Silurian 
origin  are  usually  derived  from  a  still  more  fine-grained,  very  dense, 
white  limestone,  which  is  the  terminal  Lower  Silurian  white  limestone 
or  a  layer  at  the  top  of  the  Lower  Silurian,  parts  of  which  are  often 
still  preserved  in  situ  in  southern  Indiana.  Pebbles  derived  from  this 
limestone  are  found  at  several  localities  two  and  three  miles  west  of 
Cross  Plains  (88,  89,  90). 

With  the  exception  of  the  small  area  in  the  southeastern  part  of  Ripley 
County,  south  of  Olean,  the  Clinton  formation  of  Ripley,  Jennings  and 
Decatur  Counties  bas  the  salmon-brown  color  typical  of  the  Clinton  in 
southern  Indiana.  The  greatest  thickness  of  Clinton  limestone  recorded 
in  Ripley  County  is  64  inches  or  5&  teet,  in  Jennings  County  is  11  inches, 
and  in  southern  Decatur  County,  south  of  the  Big  Four  Railroad,  is  28 
inches.  From  these  measurements  the  thickness  of  the  Clinton  decreases 
to  nothing,  so  that  the  Clinton  is  absent  at  some  points  in  all  three  of 
these  counties. 

In  this  case  it  is  again  difficult  to  define  with  certainty  the  area  over 
which  the  Clinton  is  absent.  The  most  eastern  and  northern  outcrops 
where  it  is  absent  are  130,  131.  162,  153.  159,  180,  164,  178, 
190  and  191.  East  and  north  of  this  line  the  Clinton  has  been  found 
present  in  all  the  sections  actually  examined,  although  it  is  often  only  15 
15— Owl. 
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inches  or  less  in  thickness.  West  of  ton  line  the  Clinton  is  almost  every. 
where  absent  Local  patches  of  Clinton,  however,  are  found  in  places 
within  the  area  where  it  is  usually  absent.  Clinton  11  inches 
thick  is  found,  for  instance,  in  Jennings  County,  at  locality  182;  Clinton 
4-10  inches  thick,  including  pebbles  of  dense  white  Lower  Silurian  lime- 
stone, occurs  at  174;  Clinton  2-3  inches  thick,  including  pebbles,  is 
found  also  at  167.  The  geographical  extent  of  these  Clinton 
patches  in  the  general  Clinton-leas  area  seems  to  be  small.  The 
southern  border  of  the  area  within  which  the  Clinton  is  absent  is 
still  more  difficult  to  define.  The  border  seems  to  be  very  ir- 
regular, and  to  cross  the  Big  Graham  several  times.  The  Clinton  is 
absent  at  localities  130,  131,  132,138,140,  136  and  166.  It  is  only  one 
inch  thick,  and  contains  Lower  Silurian  pebbles  at  137  and  165.  It 
is  present,  however,  and  varies  from  6  to  22  inches  at  133,  139,  135 
and  134.  This  Isst  patch  of  Clinton  is  probably  connected  with  the  main 
body  of  Clinton  southward  and  eastward.  The  western  extent  of  the 
area  in  which  the  Clinton  is  absent  is,  of  course,  unknown. 

The  Clinton-less  area  was  unquestionably  either  above  water  or  covered 
only  by  very  shallow  depths  of  the  sea  during  apart  or  the  whole  of  the  Clin- 
ton period.  Around  its  margin,  as  might  be  expected,  pebbles  composed  of 
the  upper  layers  of  Lower  Silurian  rock  are  very  common.  Such 
Such  pebbles  are  found,  for  instance,  at  165,  137,  135,  134,  133,  130, 
129,  127,  128,  126,  125,  124,  1*3,  100,  143,  142,  102,  105,  106,  107, 
149  and  162.  The  frequency  of  these  pebbles  in  the  region  east  of  the 
area  where  the  Clinton  is  altogether  absent  suggests  that  even  these 
regions  may  at  times  have  been  above  water,  or  have  been  at  least 
covered  only  by  shallow  waters  during  the  earlier  part  of  the  Clinton 
period. 

The  following  condensation  of  the  previous  observations  may  be  of 
value:  The  Clinton  of  southern  Indiana  is  usually  a  salmon-brown, 
rather  coarse-grained  limestone.  In  the  southeastern  parts  of  Clark, 
Jefferson  and  Ripley  Counties,  however,  roughly  between  Charlestown 
Landing  and  Olean  and  southeastward,  the  Clinton  is  replaced  by  a  more 
sandy,  finer  grained,  light  brown,  or  reddish  brown,  limestone.  In  those 
parts  of  Ripley,  Decatur  and  Jennings  Counties  lying  west  of  a  line  con- 
necting New  Marion  and  Millhousen  the  Clinton  is  usually  absent,  and 
was  once  above  the  sea,  or  at  least  under  very  shallow  water. 

BASAL    NIAUAKA    LIMESTONE. 

The  basal  Niagara  limestone-  has  been  recorded  as  existing  in  Clark 
County  at  only  one  locality,  8,  opposite  the  mouth  of  Collins  Run.  It 
was  not  especially  looked  for,  and  may  have  escaped  attention.  In  the 
southwestern  portion  of  Jefferson  County  it  is  a  white  limestone,  often. 
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rather  soft,  varying  from  8  to  15  inches,  sometimes  to  22  and  even  32 
inches  in  thickness.  In  the  vicinity  of  Madison,  at  Hanging  Rock,  along 
the  Madison  pike,  on  the  pike  to  Manville,  and  in  Lonesome  Hollow  the 
salmon-brown  Clinton  is  overlaid  by  a  light  brown,  siliceous  limestone,  on 
which  rests  a  gray  limestone.  The  latter  has  been  called  the  basal 
Niagara  limestone,  and  the  former  has  been  considered  a  transition  rock 
between  the  Clinton  and  the  Niagara.  The  total  thickness  of  these  layers 
usually  varies  between  16  and  24  inches.  Between  the  localities  in  the 
vicinity  of  Madison,  just  mentioned,  and  the  northern  boundary  of  Jef- 
ferson County,  tbe  basal  Niagara  limestone  usually  varies  between  six 
and  eight  inches. 

In  Ripley  County,  near  the  head  branches  of  the  east  fork  of  Indian 
kentuck  Creek,  it  is  a  siliceous,  reddish-brown  limestone  about  10  inches 
thick.  Near  New  Marion  and  westward  the  basal  limestone  varies  from 
8  to  11  inches.  Near  the  county  line  on  the  Big  Graham  it  is  reduced  to 
three  inches.  On  the  Big  Otter  Creek,  near  the  county  line,  it  is  12  to  15 
inches  thick.  In  the  northwestern  angle  of  Napoleon  and  north  of  Na- 
poleon it  is  reduced  to  two  to  four  inches  in  thickness.  In  Jennings 
County  there  is  an  increase  to  16  inches  at  the  most  westerly  exposure 
on  the  Big  Graham,  while  the  most  western  exposure  on  Otter  Creek, 
shows  a  thickness  of  only  two  to  three  inches.  Variable  thicknesses 
are  also  shown  northwards.  In  Decatur  County,  on  upper  Sand  Creek 
and  Cobb's  Fork,  it  measures  two  to  four  inches.  East  of  Westport  it 
is  about  15  inches  thick. 

While  tbe  basal  Niagara  limestone  is  not  found  in  all  localities,  it  has 
a  very  wide  distribution,  a  comparatively  uniform  thickness,  presents 
very  constant  lithological  characteristics,  and  is  almost  always  present 
when  the  Clinton  is  absent.  It  is  rarely  fossil iferous,  but  occasionally 
becomes  crinoidal  and  may  even  contain  well-preserved  fossils. 

At  one  locality  in  Ripley  County,  on  Big  Otter  Creek  (152),  a  Clinton 
pebble  was  found  inclosed  in  the  basal  Niagara  limestone.  Tbe  limestone 
at  this  place  was  very  tine  grained.  It  is  the  only  instance  of  a  pebble 
occurring  in  the  basal  Niagara  so  far  noted.  Nothing  of  the  kind  has 
been  seen  in  corresponding  rocks  in  Ohio. 

LOWER  OSGOOD   CLAY. 

Above  the  basal  Niagara  limestone,  or,  when  that  is  absent,  directly 
on  the  Clinton  limestone,  is  found  a  bed  of  clay  or  of  clayey  shale,  vary- 
ing locally  to  an  argillaceous  limestone,  or  even  to  thin  layers  of  rubbly 
limestone.  It  is  here  called  the  Lower  Osgood  Clay  Bed.  In  Clark 
County  it  is  usually  a  blue,  clayey  shale,  about  11  feet  thick.  In  Jeffer- 
son County  it  is  a  blue  or  light  brown  clay  or  clayey  shale ;  sometimes  it 
varies  to   a  hard,  indurated   clay   rock,   and   rarely   into   an   impure 
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limestone.  Southwest  of  Madison  it  varies  from  8  to  10  feet  in  thick- 
ness; east  and  northeast  of  Madison  it  often  reaches  14  and  15  feet  in 
thickness.  In  the  southern  part  of  Ripley  County  it  varies  between  1 1  and 
16  feet.  Along  Big  Graham  it  is  6  to  8  feet  thick.  East  of  New  Marion 
it  is  a  clayey  shale ;  west  of  New  Marion  it  is  a  clay  bed. 

From  Osgood,  along  the  most  southern  tributaries  of  Big  Otter  Creek 
to  the  western  part  of  the  county,  and  thence  northward  to  the  northern 
end  of  the  county,  the  Lower  Osgood  clay  is  no  longer  a  uniform  clay 
bed.  It  changes  its  character,  the  lower  half  remaining  a  soft  clay  or  a 
clayey  shale,  while  the  upper  half  turns  into  a  rubbly  limestone.  The 
transition  is  not  a  sudden  one.  The  upper  half  of  the  Lower  Osgood 
clay  becomes  a  somewhat  harder,  indurated  clay  rock,  along  Big  Creek, 
in  Jefferson  County.  Farther  north  it  occasionally  shows  similar  features. 
Farther  north,  along  Otter  Creek,  it  becomes  a  clay  rock  containing 
irregular  masses  of  limestone,  and  still  farther  north  it  is  often  a  rubbly 
limestone;  i.  e.,  a  limestone  with  very  irregular  surfaces  easily  break- 
ing up  into  irregular  fragments,  occurring  in  thin  layers,  usually  varying 
between  two  and  three  inches  iu  thickness, 

This  change  of  the  upper  half  of  the  Lower  Osgood  clay  bed  into  a 
rubbly  limestone  is  accompanied  by  an  alteration  of  the  lower  half  into 
a  harder  indurated  clay  rock,  which  often  looks  so  much  like  the  Mad- 
ison beds  at  the  top  of  the  Lower  Silurian,  that  they  would  be  taken  for 
the  latter  were  it  not  for  their  occurrence  above  the  Clinton  limestone, 
When  it  assumes  this  appearance  it  is  often  called  the  Madison-like  clay 
bed  in  the  body  of  this  report.  Along  the  upper  tributaries  of  Big  Otter 
Creek,  the  indurated  lower  clay,  overlaid  by  the  rubble  limestone,  have 
a  total  thickness  of  seven  feet.  Near  the  county  line  and  on  Brush 
Creek  they  are  9  to  1'2  feet  thick.  On  the  bead  waters  of  the  Muscata- 
tuck  they  are  seven  to  nine  feet  thick.  North  of  Napoleon  they  are  re- 
duced to  3  and  3£  feet,  but  at  New  Point  they  are  again  seven  feet  thick. 
In  Jennings  County,  along  Otter  Creek,  they  vary  from  9  to  11  feet. 
Along  the  Muscatatuek  and  its  various  branches  they  usually  measure 
from  7  to  10  feet  iu  thickness.  In  some  of  the  more  northern  exposures 
the  upper  half  of  the  Lower  Osgood  clay  does  not  present  its  usual 
rubble  limestone  characteristics.  Instead  of  this,  the  limestone  is  occa- 
sionally an  even  bedded,  fine  grained  but  soft  limestone.  It  takes  this 
form  also  in  Decatur  County,  along  Squaw  Creek,  also  on  Sand  Creek 
and  its  various  tributaries 

Very  often  the  rubbly  limestone  is  decidedly  crinoidal,  and  it  occa- 
sionally shows  very  well  preserved  fossils. 
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THE   OSGOOD   LIMESTONE. 

Above  the  Lower  Osgood  clay  bed  or  its  equivalents  (the  indurated  clay 
bed,  overlaid  by  the  thin  rubble  lira  stones),  there  is  almost  everywhere 
a  layer  or  a  number  of  layers  of  limestone,  very  crinoidal  in  character, 
and  usually  presenting  fossils  on  its  upper  surface  and  in  the  intercalated, 
thin  clay  beds. 

This  limestone  occurs  in  the  various  exposures  southeast  of  Charles- 
town,  in  Clark  County.  Along  the  head  waters  of  Bull  Creek  and  Camp 
Creek  five  feet  of  limestone  belong  to  this  horizon.  The  same  thickness 
is  shown  at  Marble  Hill,  in  Jefferson  County.  At  Clifty  Falls,  and  from 
Madison  eastward  and  northward,  the  limestone  varies  usually  from  three 
to  four  feet  in  thickness.  Along  Big  Creek  and  in  the  southern  part  of 
Ripley  County,  a  clay  layer  is  usually  found  near  the  middle  of  several 
limestone  beds  occupying  the  Osgood  limestone  horizon.  Along  the  Big 
Graham  it  is  three  feet  thick.  Along  Big  Otter  Creek  and  its  tribu- 
taries it  is  only  one  to  one  and  one-fourth  feet  thick.  It  is  also  thin  in 
the  northern  part  of  the  oounty.  Near  Osgood,  however,  it  is  about  30 
inches  thick  and  is  quarried  for  lime.  The  plaster  made  of  this  lime  is 
said,  however,  to  get  very  brittle  after  it  bas  become  old. 


UPPER  OSGOOD  CLAY. 

Overlying  the  Osgood  limestone,  in  most  of  the  localities  investi- 
gated, is  a  thin  clay  bed.  The  most  southern  exposures  recorded  are  on 
the  bead  waters  of  Bull  Creek,  where  it  is  represented  by  the  shale  vary- 
ing from  two  to  five  feet  in  thickness.  Near  Kelly's  mill,  on  Camp  Creek 
(16),  it  is  a  blackish,  clayey  shale,  three  feet  thick,  containing  a  few  lime- 
stone lenses  and  some  crinoidal  remains  In  Jefferson  County  this  up- 
per Osgood  clay  is  typically  exposed  in  the  vicinity  of  Madison ,  and  thence 
northward,  varying  from  three  to  five  feet  in  thickness  In  southern 
Ripley  County  aud  along  the  Big  Graham  it  varies  from  four  to  five  feet 
in  thickness.  Further  northward  the  clsy  rarely  exceeds  one  foot  in  thick- 
ness. It  is  often  reduced  to  a  few  inches,  and  since  the  underlying  Os- 
good limestone  in  the  same  area  is  also  greatly  reduced  in  thickness, 
these  upper  Osgood  beds  are  difficult  to  distinguish  from  the  lower 
Laurel  limestone  beds,  when  the  latter  also  contains  intercalated  clay 
beds  or  are  not  typical'  lithologically.  In  Jennings  County  the  upper 
Osgood  clay  is  two  to  three  and  one-half  feet  thick  on  the  Big  Graham,  and 
locally  on  Otter  Creek  and  on  Muscatatuck  Creek  near  the  mouth  of 
Brush  Creek.  Elsewhere  and  also  northward  it  is  reduced  in  thickness, 
as  is  the  case  in  Ripley  County.  When  this  is  the  case,  the  Osgood  lime- 
stone and  the  base  of  the  Laurel  limestone  are  often  very  similar. 
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THE    LAUHEL   LIMESTONE. 


Overlying  the  more  variable  Osgood  beds  is  a  series  of  limestones 
presenting  quite  constant  lithological  features  over  considerable  areas. 
It  is  well  exposed  in  numerous  quarries  in  the  vicinity  of  Laurel,  in 
Franklin  County,  whence  the  name.  It  usually  is  a  very  white,  hard 
limestone,  occurring  in  even  layers,  from  four  to  16  inches  in  thickness, 
which  can  be  readily  obtained  in  slabs  of  almost  any  desirable  dimen- 
sions, forming  a  very  valuable  building  rock.  In  Ohio  it  is  known  as  the 
Dayton  limestone.  In  Indiana  it  occurs,  and  is  frequently  quarried,  in 
Wayne,  Fayette,  Franklin,  Rush,  Decatur,  Ripley  and  Jennings  Coun- 
ties. The  most  southern  localities  where  the  typical  rock  is  quarried  to 
any  extent  are  southwest  of  Versailles,  at  the  Adam  Caplioger  (west 
of  123)  and  Tangle  wood  Church  quarries;  near  New  Marion  (131, 132), 
in  Ripley  County;  south  of  Nebraska  (167),  south  of  Butlerville  (170), 
on  Otter  Creek,  at  San  Jacinto,  on  ibe  Big  Graham,  in  Jennings 
County ;  and  at  the  ReubeD  Walker  bridge,  two  miles  east  of  Dupont, 
in  northwestern  Jefferson  County.  Many  good  quarries  could  be  opened 
along  Big  Creek  east  of  the  last  locality.  Good  stone  is  exposed  between 
BryaLtsburg  and  Bell  view,  od  tributaries  of  the  west  fork  of  Indian- 
kentuck  Creek  (57),  a  mile  and  a  half  west  of  Canaan  (59),  and  else- 
where. 

South  of  Big  Creek  the  Laurel  limestone  rapidly  deteriorates  in  value, 
owing  to  the  thinness  of  the  courses  into  which  it  divides.  Most  of  the 
courses  do  not  exceed  four  to  six  inches  in  thickness  on  surface  exposure, 
although  it  is  possible  that  farther  in  the  hillside  some  of  the  layers 
would  be  fairly  well  united.  In  the  southern  part  of  Jefferson  County, 
along  the  Ohio  River,  the  name  Cliff  rock  is  very  appropriate,  since  the 
Laurel  limestone  usually  forms  the  cliffs,  projecting  over  the  softer  Os- 
good and  Lower  Silurian  beds. 

In  southern  Jefferson  County  the  Laurel  formation  deteriorates  not 
only  in  the  thickness  of  the  layers  which  can  be  quarried,  but  also  in  the 
quality  of  the  stone.  The  rock  is  less  pure,  and  becomes  a  softer,  more 
argillaceous  limestone.  The  result  is  that  the  Laurel  limestone  is  not 
much  quarried  along  the  Ohio  River  as  a  building  stone. 

In  northeastern  Clark  County,  along  Camp  Creek  (16),  the  limestone 
is  fairly  soft  and  argillaceous,  and  has  a  light  brown  color. 

Its  argillaceous  character  increases  rapidly  south  westward,  until,  in  the 
neighborhood  of  CharlestowD,  along  Fourteen-Mile  Creek  and  its  tribu- 
taries, it  becomes  a  very  argillaceous,  decidedly  brown  limestone,  which 
will  not  withstand  the  action  of  weathering.  No  one,  without  tracing 
the  stone  from  place  to  place,  would  think  of  identifying  the  useless,  brown, 
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argillaceous  limestone  of  Fourteen-Mile  Creek  with  the  floe,  hard,  dense, 
white  limestone  ea»t  of  Dupont,  along  Big  Creek  and  more  northern 
localities. 

In  the  vicinity  of  Hanover,  and  for  a  few  miles  northward  and  south- 
ward, the  top  of  the  Laurel  limestone  is  formed  by  five  to  seven  feet  of 
white,  hard,  solid  limestone,  which  can  not  be  quarried  with  the  eaee  of 
the  typical  white  Laurel  limestone,  but  which,  nevertheless,  has  been 
found  very  serviceable  in  this  neighborhood,  where  all  the  other  beds  are 
of  no  value-  The  new  science  hall  at  Hanover  College  secured  its  stone 
from  this  white  limestone  ledge  at  the  top  of  the  Laurel  limestone  forma- 
tion. The  best  exposures  are  found  along  tbe  new  Hanover  Landing 
Road  (31).  above  Butler  Falls,  at  the  road  corner  (29),  and  at  localities 
26,  27  and  34. 

The  Laurel  limestone  frequently  contains  chert  layers.  These  are 
rarely  found  near  the  base  of  the  formation  in  the  area  here  investigated. 
An  exception  must  be  made  in  case  of  tbe  exposures  near  Charleetown 
Landing  and  along  Fourteen-Mile  Creek,  where  the  lower  layers  of  the 
Laurel  bed  include  chert  layers.  Since  the  Laurel  beds  here,  however, 
have  no  commercial  value,  the  occurrence  of  chert  layers  can  cause  no 
damage. 

Iu  the  vicinity  of  Hanover,  chert  layers  occur  in  the  white  limestone, 
at  the  top  of  the  Laurel  beds.  The  white  limestone  is  here  a  valuable 
building  stone,  owing  to  the  inferior  character  of  the  lower  beds.  The 
chert  layers  are,  however,  confined  chiefly  to  the  very  top  of  the  ex- 
posures. 

Chert  is  also  found  near  the  top  of  the  Laurel  limestone  near  Canaan 
(59),  at  tbe  Tunnel  Mill  south  of  Vernon,  and  elsewhere. 

Farther  north,  where  typical  white,  dense  Laurel  limestone  is  exten- 
sively quarried,  very  little  chert  is  found  until  the  quarries  near  Rossville, 
north  of  New  Point,  are  reached.  Here  chert  nodules  damage  some  of 
the  upper  layers,  and  chert  layers  are  found  at  the  very  top  of  the  quarry. 
The  chert  is  found  within  twelve  feet  of  the  base  of  the  Laurel  section, 
although  not  by  any  means  within  that  distance  of  the  rock,  actually 
quarried,  the  Osgood  beds  being  also  worked. 

At  Laurel  the  chert  is  found  within  five  feet  of  the  base  of  the  Laurel 
formation. 

At  Longwood,  Ball's  quarry  contains  only  the  lower  four  feet  of  typical 
Laurel  limestone,  free  from  chert  layers. 

Indeed,  from  Laurel  northward  chert  layers  are  commonly  found  within 
a  few  feet  of  the  base  of  the  typical  Laurel  limestone.  It  occurs  even  at 
New  Paris,  and  at  the  quarries  north  of  Fair  Haven,  in  Ohio.  Owing  to 
tbe  presence  of  chert  only  the  lower  layers  of  the  Laurel  formation  are 
very  valuable  for  quarry  stone  in  these  more  northern  regions. 
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WALDRON   BHALE. 


The  white,  fine  grained  limestone  forming  the  Cliff  rock  or  Laurel 
limestone  is  overlaid  by  a  comparatively  small  thickness  of  clay  or  soft 
clayey  shale.  In  the  western  part  of  Jefferson  County  south  of  Paris  Cross" 
big,  in  the  northwestern  part  of  the  county  southeast  of  Dupont,  along 
Big  Creek,  and  in  the  central  part  of  Jennings  County,  at  the  Tunnel 
Mill,  south  of  Vernon,  this  clay  or  clayey  shale  contains  the  typical  Wal- 
dron  fauna  in  sufficient  abundance  to  be  readily  identified.  Clay  and 
clayey  shale  is  found  at  the  same  horizon  at  numerous  localities  between 
Hanover,  along  the  Ohio  River,  in  Jefferson  County,  and  Charlestown 
Landing,  in  Clark  County.  The  more  southern  localities  are,  however, 
rarely  fossil ifero us,  and  even  when  fossiliferous  rarely  contain  enough 
characteristic  species  to  make  the  identification  of  the  horizon  of  the  clay 
possible  upon  purely  pateontological  evidence. 

In  the  southern  area  here  investigated  the  Waldron  shale  varies  usually 
between  4  and  10  feet  in  thickness,  although  thicknesses  of  14  and  20 
feet  are  recorded  locally.  North  of  Vernon  the  fossiliferous  Waldron 
shale  is  found  at  Hartsville,  in  the  eastern  part  of  Bartholomew  County, 
and  at  St.  Paul  and  Waldron,  in  the  southeastern  part  of  Shelby  County. 
In  the  southern  part  of  Rush  County,  at  Moscow  and  at  Milroy,  the 
equivalent  of  the  Waldron  shale  is  said  to  contain  comparatively  few 
good  fossils.  In  these  more  northern  counties  the  shales  vary  from  1-6 
feet  in  thickness. 

The  must  southern  locality  with  an  abundant  Waldron  shale  fauna,  so 
far  known,  lies  near  Paris  Crossing,  about  fifty  miles  south  of  the  most 
northern  one.  Litholngically,  however,  the  ahaly  clay  can  be  traced 
nearly  30  miles  farther  southward  to  Charlestown  Landing,  and  similar 
shaly  clay  has  been  recorded  from  the  vicinity  of  Louisville,  so  that  the 
Waldron  shale  may  be  said  to  occur  in  an  area  at  least  90  miles  long. 

LOUISVILLE   LIMESTONE. 

The  Waldron  shale  or  clay  bed  is  overlaid  by  an  argillaceous  or  dolo- 
mitic  limestone.  Its  usual  color  is  light  or  medium  brown,  but  where 
distant  from  the  influences  of  weathering  the  brownish  layers  often  show 
a  bluish  color.  It  is  an  argillaceous  limestone.  Locally  or  at  certain 
horizons,  however,  the  limestone  is  very  white  and  closely  resembles  the 
cliff  rock.  The  white  lime-tone  is  much  harder  and  will  withstand  the 
influences  of  weathering  better  than  the  brown  layers.  The  white  lime- 
stone forms  the  lower  20  feet  of  the  Louisville  limestone  beds  along  the 
Ohio  River  front,  from  Begc's  Run  (4)  to  Utica,  in  Clark  County.  It 
is  quarried  as  a  building  rock  at  a  number  of  localities  and  is  a  very  use- 
ful stone  here,  since  the  white,  solid  limestone  belonging  to  the  Laurel 
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formation  is  replaced  along  the  Ohio  River  front,  especially  in  Clark 
County,  by  a  much  inferior,  softer  argillaceous  limestone.  These  white 
Louisville  limestone  beds  are  also  worked  at  numerous  points  between 
Charlestown  Landing  and  Utica  for  the  manufacture  of  lime.  It  is  sold 
extensively  under  the  name  Utica  lime  and  is  of  excellent  quality. 
White  limestone  is  found  in  the  lower  half  of  the  Louisville  limestone 
section,  also  at  the  Tunnel  Hill  south  of  Vernon,  in  Jefferson  County. 
It  is  not  quarried  there,  however,  since  the  Corniferous  or  North  Vernon 
limestones  are  more  satisfactory  and  are  easy  of  access. 

White  limestone  occurs  also  at  other  levels  in  the  Louisville  limestone 
section.  Along  the  pike  from  Utica  to  Charlestown  is  found  just  below 
the  Corniferous,  and  is  quarried  to  some  extent  for  building  purposes. 
Except  for  the  manufacture  of  lime,  however,  the  beds  of  the  Louisville 
limestone  section  have  only  local  value. 

The  thickness  of  the  Louisville  limestone  section  seems  to  vary  con- 
siderably. The  average  thickness  is  from  40  to  55  feet.  Some  sections 
exceed  60  feet,  and,  locally,  sections  as  low  as  25  feet  and  oven  20  feet 
have  been  measured. 

This  may  be  due  to  the  rapid  variation  in  thickness  of  the  upper  Ni- 
agara beds,  in  tracing  them  from  place  to  place,  but  it  is  not  unreason, 
able  to  suppose  that  while  a  clay  or  clay  shale,  identified  with  the  Wal- 
dron  bed,  is  commonly  present  at  about  the  same  horizon  in  western 
Jefferson  and  in  Clark  County,  this  clay  bed  in  different  sections  appears 
in  reality  at  slightly  different  levels,  thus  giving  rise  to  a  considerable 
variation  in  the  measurements  of  the  thickness  of  the  overlying  Louisville 
limestone  beds. 


special  description  of  the  more  important  localities. 

Clark  County. 

a.    fourteen  mile  creek  and  vicinity. 

The  Corniferous  is  exposed  along  the  Charles  to  wn-Utica  turnpike  about 
a  mile  and  a  half  north  of  Utica.  Its  base  is  65  feet  above  the  level  of 
the  river  road  at  Utica. 

Immediately  below  the  Corniferous  is  exposed  the  upper  portion  of  the 
Niagara,  which  is  here  a  limestone  containing  frequent  fossils.  Among 
these  are  Perdamerua  nysiut  var.  craMieoatatwi,  Strombodes  pentagon/is,  Favo- 
sitea  favows,  HaLygitez  catemdatu»,  Cladopora  and  Ijyellia. 

The  Corniferoug  is  exposed  on  the  road  leading  northwestward  from 
Charlestown  Landing,  a  short  distance  from  the  Ohio  River.  Its  base  is 
about  200  feet  above  the  level  of  the  Ohio  River. 
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*L  The  Charlettoten  lime  rock  is  quarried  by  Mr.  Stillman  on  the  east 
side  of  the  road,  near  the  top  of  the  bluff  above  the  Landing.  The  top 
of  the  rook  quarried  lies  50  feet  below  the  base  of  the  Corniferous. 
There  are  at  least  17  feet  of  the  lime  rook  exposed.  The  stone  is  whitish 
in  color  and  contains  small  crinoidal  remains  and  Atrypa  reticularis.  The 
general  appearance  of  the  rock  is  very  similar  to  that  of  the  Cliff  rock  or 
the  Laurel  bed  in  the  more  northern  counties,  but  is  dissimilar  to  the 
variety  of  the  Cliff  rock  exposed  at  the  Landing. 

The  Waldron  shale  is  represented  by  five  to  six  feet  of  clay,  lying  im- 
mediately beneath  the  quarried  atone.  Associated  with  this  clay  in  the 
bed  of  a  branch  west  of  the  road  are  a  few  thin  limestone  layers,  showing 
Garyocrinm  and  other  fossil  remains. 

The  Laurel  beds,  beneath  the  clay,  are  41  feet  thick.  They  occur  in 
quite  regular  layers,  and  where  fresh  are  of  a  bluish  color,  though,  owing 
to  weathering,  the  usual  color  is  brown.  Along  the  roadside  a  few  chert 
layers,  lire  inches  thick,  occur  in  the  lower  part  of  the  series.  In  the 
gully  immediately  west  of  the  road  there  is  a  greater  number  of  chert 
layers  present. 

The  Osgood  clay  is  abiut  18  feet  thick.  It  is  a  clayey,  thin  shale,  ex- 
cepting near  the  base,  where  a  somewhat  firmer  bed  occurs  Spirjfer 
niagarengis  was  the  only  fossil  recognized.  It  was  impossible  to  distin- 
guish between  the  upper  and  the  lower  clay  bed,  the  intermediate  Osgood 
limestone  not  being  in  place. 

The  Osgood  limestone,  was  present,  however,  on  the  hillside  in  the  form  of 
several  large  blocks,  one  of  which  had  a  strike  of  N.  M  W.,  and  dipped 
70  W.  The  limestone  had  been  brecciated  and  then  recemented.  It 
contained  PUocrinw  gemmiformis.  In  the  gully  this  limestone  ia  violently 
folded  and  brecciated,  but  does  not  admit  of  good  stratigraphic  measure- 
ment 

The  Clinton  limestone,  whose  stratigraphic  position  is  below  the  Lower 
Osgood  clay,  is  present  on  the  hillside,  east  of  the  road,  in  the  form  of 
blocks  and  slab',  lying  at  various  distances  from  e°ch  other  in  the  clayey 
ahale.  Their  general  dip  is  northeastward.  The  thickness  varies  from 
20  to  26  inches.  Some  of  the  rock  has  the  typical  salmon-brown  color, 
but  a  large  part  of  it  varies  to  a  light  reddish  color,  and  is  very  hard. 
The  following  fossils  were  found  :  Pkctambonites  transversaUs,  var.  elegantu- 
la,  Strophomena  ( OrViathetes,)  hanoverensis,  OrtJiis  calligramma,  var.  ew- 
ortkis,  Orthis  (Flatystrophia)  biforata,  Camarot&cliia  soobina,  Phmnopora 
fimbriata,  Paehydictya  bifurcaia,  Paehydictya  turgida,  Heliolitee  svbttdndatus. 
In  the  gully  tbe  Cliuton  is  not  present. 

Associated  with  the  Clinton  blocks  are  fragments  of  a  very  fine-grained 
white  limestone  dotted  with  little  crystalline  segregations  two  to  three 
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ram.  in  diameter.  The  fragments  are  usually  four  to  six  inches  in  thick- 
noes,  and  although  at  times  overlying  the  Clinton,  are  known  from  other 
sections  to  belong  immediately  beneath  the  Clinton  and  to  represent  the 
ton  of  the  Lower  Silurian. 

The  Lower  Silurian,  immediately  beneath  the  series  of  Clinton  blocks 
{omitting  the  fine-grained  white  limestone),  is  represented  on  the  eastern 
side  of  the  road  by  shaly  clay,  containing  several  Lower  Silurian  species 
of  gasteropoda  and  bryoaoans.  In  the  gully  west  of  the  road  the  Lower 
Silurian  is  exposed  a  short  distance  below  the  lowest  breoci&ted  Osgood 
limestone  exposure.  It  there  consists  of  layers  of  hard  rock ;  one  of  the 
layers,  about  five  feet  below  the  brecciated  Niagara,  contains  Orthis  (He- 
bertella)  occidentaiia,  and  branching  bryozoa. 

It  is  evident  that  the  portion  of  the  section  from  the  base  of  the  Laurel 
bed  to  tbe  top  of  the  Lower  Silurian  has  been  considerably  disturbed  by 
geological  agencies,  so  that  tbe  section  can  not  be  understood  without  a 
study  of  less  disturbed  regions. 

2.  Along  a  small  stream  entering  the  Ohio  a  abort  distance  east  of 
Charleetown  Landing,  within  50  feet  of  the  river  road,  the  Osgood  lime- 
ttone  is  much  brecciated  and  folded.  Several  marked  faults  occur.  PUo- 
eritms  gemmiformis  is  found,  as  usual.  Tbe  chief  axis  of  folding  and 
mulling  seems  to  be  N.  bO  W.,  but  the  layer  is  contorted  in  various  di- 
rections raiber  (ban  folded. 

3.  The  base  of  the  Gorniferom  is  exposed  on  the  highland  southwest  of 
the  mouth  of  Fourteen-Mile  Creek. 

Five  feet  below,  along  a  short  stream  flowing  into  Fourteen-Mile  Creek, 
the  Niagara  limestone  contains  Halyeitet  catenvlatux,  (Xadopora.  and  Strom- 
bodes  pentagonw.  Dr.  I.  Work,  of  Cbarlestown,  collected  at  tbis  horizon 
several  specimens  of  Pentamerw  oblongut,  var.  cylindricux.  Twenty-five 
feet  below  the  Corniferous  the  Niagara  contains  corals,  among  these  the 
Strotnbode*  pentagonw  again.  Cherty  concretions  are  not  uncommon  near 
this  horizon. 

Tbe  top  of  the  Waldron  layer,  here  represented  by  blue  clay,  is  about 
55  feet  below  the  level  of  the  Corniferous.  Tbe  thickness  of  the  clay  is 
nine  feet." 

The  Laurel  bed  or  Cliff  rock  below  Is  practically  unfossiliferous.  It  is 
composed  of  layers  of  hard  brownish  or  bluish  rock,  with  chert  layers 
at  many  levels,  especially  in  the  lower  half.  At  least  70  feet  of  this  rock 
are  exposed  without  reaching  the  next  underlying  rock. 

4.  A  mile  and  three-quarters  northeast  of  the  mouth  of  Fourteen- 
Mile  Creek,  on  the  land  of  James  Beggs,  a  little  stream  known  as  BeggB' 
Run  enters  the  Ohio  River. 

The  Coraiferous  is  exposed  on  the  top  of  the  hill  west  of  the  run. 


,v  Google 


236  REPORT  OF  STATE   GEOLOGIST. 

Twenty  feet  below  the  Coraiferous  the  Gharleslmon  lime  rock  has  been 
quarried  for  building  alone.  It  is  20  feet  thick.  The  broad  form  of 
Pentamerus  obUmgus  is  found. 

The  underlying  (  Waldron  thole  )  clay  is  10  feet  thick. 

The  Laurel  bed  or  Cliff  rock  consists,  as  usual  in  this  part  of  the 
country,  of  brownish  courses  of  an  inferior  limestone.  Its  thickness  is  at 
least  30  feet. 

Beneath  are  thin  courses  of  a  more  argillaceous  limestone,  with  a  total 
thickness  of  10  feet,  representing  the  Osgood  beds.  The  Osgood  limestone 
is  not  present  here. 

A  hard  siliceous  layer  of  reddish  brown  color,  immediately  beneath, 
probably  marks  the  horizon  of  the  Clinton. 

The  eight  feet  of  rock  below  the  Clinton  probably  represent  the  upper 
part  of  the  Madison  beds.  A  layer  of  solid  blue  limestone  at  the  lower  part 
of  this  exposure  contains  Orthit  (HeberteUa)  occidental™,  thus  determining 
definitely  it*  Lower  Silurian  Age.  The  Lower  Silurian  fnssiliferoua  lime- 
stone is  well  exposed  in  the  gully  formed  by  Beggs'  Run. 

Went  of  the  run,  on  tbe  north  side  of  the  road  leading  from  the  base 
of  the  clitf  to  tbe  bouse  at  its  summit,  tbe  Cliff,  Niagara  and  associated 
rocks  have  been  faulted,  and  the  rocks  on  the  southwest  shoved  over 
those  on  the  northeast.  Contortion  and  faulting  is  also  noticed  bigh  up 
on  the  western  side  of  the  gully  formed  by  Beggs'  Run. 

About  one  and  one-half  miles  south  of  Charleetown,  on  the  western 
side  of  the  railroad,  is  a  quarry  and  a  cement  mill. 

The  base  of  the  black  thole  is  exposed  at  the  top  of  tbe  quarry. 

Five  feet  of  a  Orinoidal  limestone  occur  immediately  beneath. 

Bel  jw  this  are  one  and  one-half  feet  of  a  rock,  the  lower  eight  inches 
of  which  are  eonglomerUic.  The  pebbles  are  small  and  black,  usually 
one-fourth  inch,  rarely  oue  inch,  in  diameter.  One  limestone  pebble,  two 
by  four  iuches,  derived  from  the  cement  rock,  was  found.  At  North  Ver- 
non this  layer  contains  fish  remains.  It  is  there  found,  however,  below 
the  cement  rock,  instead  of  above. 

Nine  feet  of  Cement  rock  are  worked  in  the  quarry.  The  cement  bed 
contains  pebbles  composed  of  material  similar  to  the  cement  rock  itself. 

Below  the  cement  rock  occurs  the  Corniferous.  The  Corniferous  is 
exposed  along  a  stream  southeast  of  the  depot  at  Oharlcstown.  The  pre- 
cise interval  between  the  base  of  the  cement  rock  at  the  quarry  and  tbe 
top  of  the  Corniferous  along  the  stream  is  not  knowu,  but  is  small. 

5.  Along  a  branch  of  Lick  Run,  southeast  of  the  depot  at  Charles- 
town,  tbe  Corniferous  is  exposed,  its  thickness  is  18  feet.  Fossils, 
especially  corals,  are  abundant. 

The  underlying  Niagara  is  an  argillaceous  limestone  of  light  brown 
color.  Fourteen  feet  below  the  Cornilerous  Halyaiten  catemtlatiu  is  found; 
13  feet  below  the  Corniferous  Strombodes  pentagonus  occurs ;   Heliolites  and 
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Favorite*  are  found  just  beneath  ;  22  feet  below  the  Corniferous  Astylo- 
spongia  praemorsa,  with  well-preserved  spicules,  is  seen ;  70  feet  below 
the  Corniferous  the  well-known  mineral  or  lick  spring  comes  out  just 
where  a  small  stream  enters  Lick  Run.  The  rock  at  the  spring  unques- 
tionably belongs  to  the  Laurel  bed  or  Cliff  rode  horizon.  The  clay  bed 
marking  the  horizon  of  the  Waldron  shale  is  found  higher  up,  but  its 
level  was  not  recorded.  Within  50  feet  of  the  lick  spring  there  is  a 
waterfall,  the  rock  at  its  top  being  at  nearly  the  same  level  as  the  spring. 
The  upper  layer  at  the  fall  is  composed  of  'quite  hard  stone.  The  lower 
layers  are  softer  and  have  beeD  much  contorted  and  otherwise  disturbed, 
giving  rise  to  a  gentle  folding  of  the  overlying  hard  beds,  especially  in  the  ' 
layer  which  forms  the  top  of  the  falls.  A  part,  at  least,  of  the  lower, 
softer,  contorted  brownish  argillaceous  rock  must  belong  to  the  horizon  of 
the  Upper  Osgood  day.  The  thickness  of  this  softer  rock  is  22  feet.  Be- 
neath it  is  found  the  Osgood  limestone,  usually  strongly  brecciated  and  much 
and  irregularly  contorted,  the  dip  being  in  places  vertical,  although  the 
folds  are  only  of  comparatively  small  dimensions.  PUocrinus  gemmiformU 
and  Stephanoerinut  otgoodensi*  are  found  in  the  limestone. 

The  clay  layer  below  the  Osgood  limestone  was  not  found  exposed.  At 
one  point,  considerably  down  the  stream,  the  Clinton  was  found  in  imme- 
diate juxtaposition  with  the  Osgood  limestone,  but  evidently  faulted 
together.  The  Clinton,  where  beet  exposed,  is  26  inches  thick.  It  is  of 
a  salmon-brown  color  and  contains  the  following  fossils;  IUaemit  modi- 
sonianus,  Phacopi  trittdcatus,  a  species  of  BeUeropkon,  Plectambonittt  trans 
vertalia  var.  degantvla,  Leptaena  (Stropkomena.')  rhomboidalia,  Stropkomena 
(Strophmella)  patenta,  OrtAw  calligrarrana  var.  ea-orthw,  Ortki*  (Ptoty- 
atrophia)  biforata,  Ortkit  (DalmaneUa)  degantula,  Claihropora  frondoaa, 
Phaenopora  fimbriate,  Pachydictya  bifureaia,  Paehydietya  turgida,  Rhinopora 
verrucosa,  OyathaphyU-um  celator  var.  daytonense,  Streptelasma  obliquita. 

6.  The  Madison  beds  have  been  contorted  with  the  other  rock.  A 
thickness  of  nearly  40  feet  of  the  characteristic  brown  argillaceous  rock 
of  this  series  is  exposed  beneath  the  Clinton  at  one  point  along  the  run. 
This  is  the  most  southern  exposure  of  the  Madison  beds  identified  with 
certainty. 

At  the  base  of  this  section  of  the  Madison  beds  is  found  a  layer  of 
argillaceous  blue  limestone,  with  Ottilia  biforata,  Orthie  oceiderUalu  and 
Lower  Silurian  bryozoa.  A  short  distance  farther  down  Lick  Run  Lower 
Silurian  fossils  are  very  common.  The  Lower  Silurian  limestones  at  this 
pnint  have  a  very  decided  dip,  nearly  HO  degrees  at  one  place. 

The  contortion  of  strata  has  evidently  affected  all  the  beds  from  the 
lower  part  of  the  Laurel  bed  or  Cliff  rock  to  the  fossiliferous  Lower  Silu- 
rian limestones. 
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7.  The  road  from  Charlestown  to  Bethlehem  crosses  Fourteen-Mile 
Creek  just  below  the  mouth  of  Collins  Bun.  The  Gorniferoua  is  exposed 
near  the  upper  part  of  the  road  west  of  Fourteen-Mile  Creek. 

Ninety  feet  lower  down  the  Clinton  occurs.  The  rock  immediately 
above  the  Clinton  is  considerably  contorted,  but  the  exposures  are  not 
good.  The  general  color  of  the  Clinton  is  light  red,  but  at  the  falls  on 
Collins  Run  the  upper  portion  of  the  Clinton  is  of  a  salmon-brown  color, 
and  contains  Orihi*  eaUigramma  var.  eu-orthie,  Oftkit  (PUttyetropkia)  biforaia, 
Favorites  niagarensU,  Halysiies  eatemdatus,  and  Cyathophyiivm  ealymlum. 
Farther  east  the  salmon-brown  phase  of  the  Clinton  is  absent.  At  the 
falls  the  Clinton  is  two  and  one-half  feet  thick. 

A  very  fine  grained  white  limestone  is  found  immediately  below.  This 
is  the  layer  found  associated  with  the  Clinton  at  Charlestown  Landing. 
It  is  of  Lower  Silurian  age.  Below  the  limestone  are  found  16  feet  of  the 
brownish  argillaceous  Madison  rock,  an  impure  limestone.  It  is  very 
characteristic  in  color  aud  appearance.  The  Lower  Silurian  rock  imme- 
diately below  the  Madison  contains  several  layers  of  limestone,  with 
branching  bryozoans  These  layers  are  exposed  beneath  the  Madison  beds 
along  Lick  Bun,  and  they  are  exposed  without  the  Madison  beds  at 
several  points  along  Lick  Bun  and  in  the  gully  west  of  the  Charlestown 
Landing  road,  as  already  stated.  Their  thickness  is  13  feet.  Beneath 
are  five  feet  of  blue  clay  and  then  five  feet  of  very  fossiliferous  limestone 
strata  as  far  as  the  lower  bridge  across  Collins  Bun.  These  very  fossil- 
iferous strata  occur  also  along  Lick  Bun.  Their  position  is  from  18  to 
23  feet  below  the  base  of  the  Madison  beds,  as  is  shown  by  the  Collins 
Run  section. 

8.  The  Madison  beds  are  also  exposed  along  the  roadside  east  of  Four- 
teen-Mile Creek.  The  Clinton  here  is  difficult  to  recognize.  It  is  white, 
usually  fine  grained  rock,  in  places  coarsely  crystalline,  about  16  inches 
thick,  changing  below  into  a  drab-gray  rock.  But  one  fossil  was  found 
in  it,  Cycionema  bilix,  with  the  last  whorl  showing  ouly  transverse  striae. 
The  Clinton  at  Begg's  Run  is  somewhat  similar  to  the  Clinton  here, 
where  it  is  hue  grained  and  very  hard. 

Above  the  Clinton  lie  about  two  and  one-half  feet  of  clayey  shale  and 
clay,  a  six  inch  course  of  limestone,  and  then  perhaps  more  clay,  occu- 
pying the  horizon  of  the  Osgood  clay  beds. 

9.  The  road  from  Charlestown  to  New  Washington  crosses  a  small 
branch  near  the  southern  margin  of  the  A.  J.  Can-  farm.  The  Niagara 
immediately  below  the  Coroiferous  contains  Malysites  catenviatus  and 
Cladopora. 

10.  The  Corniferous  is  exposed  along  the  same  road,  up  the  hill  south- 
west of  the  mouth  of  Ninepenny  Branch.  The  upper  Niagara  is  about 
38  feet  thick,  the  clay  marking  the  Waldron  shale  horizon  is  about  eight 
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feet  thick,  and  the  exposures  down  to  the  base  of  the  hill  measure  about 
60  feet.     The  lower  part  of  the  Upper  Silurian  is  not  seen. 

11.  On  the  hillside  north  of  the  Tunnel  Mill  the  Upper  Niagara  is 
at  least  20  feet  thick.  At  its  base  it  contains  a  criaoidal  layer  with 
Atrypa  reticularis  and  Caryoerinus.  The  blue  clay  marking  the  Waldroo 
shale  horizon  is  well  exposed  and  is  eight  feet  thick.  The  Cliff  rock  or 
Laurel  bed  series  beneath  the  clay  is  at  least  60  feet  thick.  It  resembles 
the  Cliff  rock  as  exposed  near  Charlestown  Landing.  It  is  an  impure 
limestone  and  is  not  like  the  white,  fine-grained  limestone  which  marks 
this  horizon  northward. 

£        BULL  CREEK. 

12.  Ou  the  western  branch  of  Bull  Creek,  where  crossed  by  the  road 
a  little  over  a  mile  south  of  Hiberaia  (southeast  end  of  the  Piasket  farm), 
the  Clinton  is  exposed  in  the  bed  of  the  stream.  The  Clinton  is  32 
inches  thick,  siliceous,  whitish  where  fresh,  brownish  where  weathered, 
in  some  places  criuoidal. 

Above  the  Clinton  are  10  feet  of  blue  shale,  representing  the  lower 
Osgood  clay  bed ;  five  feet  of  limestone,  representing  the  Osgood  lime- 
stone ;  about  two  feet  of  blue  shale,  representing  the  upper  Osgood  clay 
bed,  and  at  least  20  feet  of  limestone,  representing  the  Cliff  rock  or 
Laurel  bed. 

Below  the  Clinton  is  a  12-inch  layer  of  a  dark,  blackish,  sandy  rock, 
with  fucoidal  markings;  21  feet  farther  down  are  sun  cracks  and  poor 
ripple  marks  on  one  of  the  layers  belonging  to  the  Madison  beds.  Thirty 
feet  hel  >w  the  Clinton  one  of  the  Madison  bed  layers  contains  Ori&w  oc- 
ddentalu  and  Lower  Silurian  gasteropods.  OrlhU  occidetdalit  occurs 
again  43  feet  below  the  Clinton.  The  Madison  beds  are  about  46  feet 
thick.  Beneath  them  L'iwer  Silurian  fossils  are  common  in  the  clay  and 
the  abundant  thin  limestone  layers. 

13.  On  the  eastern  branch  of  Bull  Creek,  where  crossed  by  the  road 
a  mile  and  three-quarters  southeast  of  Hiberaia,  there  is  an  old  mill  ou 
the  former  E.  Strieker  farm,  The  Clinton  forms  a  low  fall  north  of  the 
road.  Its  thickness  is  32  inches ;  it  is  usually  siliceous  and  fine-grained, 
but  in  a  few  places  varies  to  white  and  criuoidal. 

Above  the  Clinton  are  11  feet  of  blue,  shaly  rock,  representing  the 
lower  Osgood  clay,  and  containing  near  the  top  an  Ortiiocerat  like  0. 
amyous,  but  more  rapidly  tapering ;  five  feet  of  limestone  broken  up, 
ealled  rubble  atone,  representing  the  Osgood  limestone ;  five  feet  of  blue, 
shaly  clay,  representing  the  upper  Osgood  clay ;  at  least  25  feet  of  lime- 
stone, representing  the  Cliff  rock  or  Laurel  bed,  A  blue,  clayey  shale 
occurs  70  feet  above  the  Clinton,  and  probably  represents  the  Waldron 
shale  horizon. 
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Below  the  Clinton  are  found  eight  inches  of  a  black,  fine-grained, 
sandy  rock  with  fucoidal  markings.  Immediately  beneath  are  80  inches 
of  siliceous  rock  closely  resembling  the  Clinton  above  but  merging  into 
the  Madison  beds  below.  The  bluish  Madison  beds  are  often  full  of 
vertical  worm  borings. 

0.       CAMP   CREEK. 

14.  A  short  distance  below  the  juntionof  the  two  main  forks  of  Camp 
Creek  the  Bethlehem-Hibernia  road  crosses  over  an  iron  bridge.  Near 
the  hill  top  west  of  the  bridge  the  Clinton  is  exposed.  It  varies  from  12 
to  21  inches  in  thickness,  both  the  upper  and  the  lower  surfaces  are  ir- 
regular ;  it  is  siliceous,  brownish,  fine  grained,  varying  in  places  to  coarser 
grained  limestone. 

Bluish  shaly  clay  occurs  above  the  Clinton,  but  its  thickness  was  not 
observed. 

Below  the  Clinton  are  found  12  inches  of  a  light  brown  or  grey  stone, 
with  Tetradium  minor;  seven  inches  of  similar  stone;  one-fourth  to  one 
inch  of  very  thin  limestone  with  Murckieonia  hammelli;  three  inches  of 
brown  limestone;  16  inches  of  dark  brown  or  black,  fine  grained,  sandy 
rook  ;  limestone  with  Leperdtiia  wxigena,  and  Orthoceras  at  the  top. 

Twenty-seven  feet  below  the  Clinton  the  Madison  beds  contain  OfAia 
biforata  and  Orthia  oceidentalis.  Down  to  40  feet  beneath  the  Clinton 
the  Madison  beds  are  more  commonly  blue  in  color.  Their  total  thick- 
ness is  47  feet.     Fucoidal  markings  are  common. 

Below  the  Madison  beds  are  found  37  feet  of  rock  in  which  these  highly 
fossiliferous  limestones  are  interbedded  with  a  greater  quantity  of  clay. 
Below  that  level  the  limestones  form  a  more  important  element  of  the 
Cincinnati  group. 

15.  About  a  mile  and  a  half  northwest  of  the  last  exposure  an  east  and 
west  road  crosses  the  west  fork  of  Camp  Creek.  On  this  road,  at  the 
southwest  end  of  the  A.  L.  Waters  farm,  the  Clinton  is  exposed  150  feet 
above  the  bed  of  the  creek.  It  is  siliceous,  light  brownish,  and  28  inches 
thick 

Below  the  Clinton  are  eight  inches  of  black,  fine  grained,  sandy  rock 
with  fucoidal  markings ;  10  inches  of  softer,  brown  limestone;  10  inches 
of  limestone  which  is  bine  when  fresh  ;  18  inches  of  shale  with  Labeekia 
ohioenaU;  34  feet  of  Madison  bed  rocks;  thin  limestone  beds  with 
abundant  Lower  Silurian  fossils  are  found  43  feet  beneath  the  Clinton, 
and  lower  down;  the  gasteropod  bed,  corresponding  to  the  Marble  Hill 
quarry  bed,  occurs  133  feet  below  tbe  Clinton,  and  86  feet  below  the 
Madison  beds. 

16.  About  two  and  oue-half  miles  north  of  the  last  exposure,  where 
tbe  Otto-New  Washington  road  crosses  the  west  fork  of  Camp  Creek,  is 
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an  old  mill,  now  known  as  Kelly's  mill.  Not  far  down  the  creek  ii  a 
dam,  and  soon  after  the  ruins  of  a  second  mill  are  seen  west  of  the  creek. 
Just  below  tbe  dam  the  Clinton  is  found.  It  is  8  to  18  inches  thick.  It 
is  siliceous,  light  reddish  brown,  and  contains  Orthu  eaUigramma  var. 
ett-orlhit  and  CyathophyUwrn  calyeuhmt. 

Above  the  Clinton  there  are  13  feet  of  blue,  clayey  shale,  the  shaly 
partings  being  fewer  and  the  rock  harder  near  the  top.  This  shale  cor- 
responds to  the  lower  Osgood  clay.  Above  the  clayey  shale  are  found 
»  vt-rsl  feet  of  limestone.  Further  up  the  stream  towards  tbe  bridge 
a  blackish,  clayey  shale  layer  occurs,  which  is  about  three  feet  thick.  It 
contains  iimestone  lenses  with  Camarotteckia  and  crinoid  beads,  and  is  be- 
lieved lo  represent  the  upper  Osgood  clay  bed.  About  34  feet  of  tbe  Cliff 
rock  or  Laurel  bed  occurs  abuve  the  blackish,  clayey  sbale.  It  contains 
frequent  specimens  of  Calymene  niagarenms  and  used  to  be  worked  for 
these  fossils.  About  20  feet  of  clay  above  the  limestone,  west  of  tbe 
creek,  along  the  road,  are  believed  to  represent  the  Waldron  shale  hori- 
zon. Near  the  top  it  is  sparingly  foasiliferous  and  tbe  following  fossils 
were  found:  Atrypa  rfiicniari",  Camarottschia  neglectn,  Spiriftr  eudora, 
Duneanella  b<rreali*  and  Stepluinoarimis  hammell!.  Above  tbe  clay  six  feet 
of  limestone  are  found,  representing  a  part  of  tbe  lower  beds  of  the  upper 

17.  Ou  the  road  from  Bethlehem  to  Otto,  near  the  top  of  the  hill 
just  west  of  Bethlehem,  tbe  top  ot  tbe  Madison  beds  are  easily  recog- 
nized. The  Clinton  seems  to  be  a  siliceous,  light  brown  rock,  not  a  foot 
in  thickness,  but  no  satisfactory  exposures  were  found. 

Jefferson  County. 
d.     marble  htll,  saluda  creek,  amd  northwards. 

18.  From  Marble  Hill  Postoffice  a  road  leads  down  to  the  river 
landing.  Turning  off  towards  the  right  from  this  road,  neap  the  top 
of  the  hill,  another  road  leads  with  very  little  change  of  level  to  some 
old  quarries  on  tbe  southern  side  of  a  deep  ravine;  a  short  distance 
beyond  the  road  reaches  the  bluff  above  the  Ohio  River.  The  Clinton 
at  the  bluff  measures  52  to  54  inches.  It  is  siliceous,  reddish  brown, 
often  coarse  grained  and  difficult  to  distinguish  from  the  Lower  Silurian 
beds  immediately  below. 

Above  the  Clinton  are  12  to  15  inches  of  the  basal  Niagara  limestone, 
of  whitish  color,  then  12  feet  of  clay  shale  with  Ortkoeerae  annulatum  and 
a  cystidean  near  the  top.  This  clay  shale  represents  the  lower  Osgood 
clay.  Above  it  lie  five  and  one-quarter  feet  of  limestone,  formerly 
quarried  for  the  manufacture  of  lime.  This  is  believed  to  represent  the 
Osgood  limestone. 
16— Qnn- 
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19.  The  road  going  due  vest  from  the  north  end  of  the  cluster  of 
houses  at  Marble  Hill  crosses  a  brook  before  reaching  a  school  building. 
The  limestone  in  the  bed  of  this  brook  and  for  10  feet  up  the  hillside  is 
believed  to  be  the  Cliff  rock  and  the  10  feet  of  clay  overlying  the  same 
is  considered  the  representative  of  the  Waldrcn  shale,  but  the  relation  of 
these  road  exposures  to  the  Marble  Hill  rocks  was  not  carefully  traced. 

Below  the  Clinton,  at  the  bluff  above  the  Ohio  River,  lie  seven  feet  of 
siliceous  rock  closely  resembling  the  Clinton  of  this  localitr,  but  the  color 
is  more  buff  than  reddish  brown.  Empty  casts  of  crinoid  stems  are 
rarer,  and  it  is  softer.  It  is  the  top  bed  of  the  Lower  Silurian.  Bock 
of  similar  nature  tor  ma  the  topot  the  Lower  Silurian  two  miles  southeast 
of  Hibernia  at  the  southeast  end  of  the  Strieker  farm,  as  already 
described,  but  at  the  latter  locality  the  presence  of  the  blackish  rock 
with  fucoidal  markings  makes  the  distinction  between  the  Clinton  and 
the  Lower  Silurian  siliceous  rock  less  difficult.  Below  the  silicious  rock 
are  found  three  feet  of  thin  brown  shale,  two  and  two-thirds  feet  of  solid 
rock  and  about  48  feet  of  the  Madison  bed.  The  Madison  bed  is,  how- 
ever, so  disintegrated  below  the  bluff  at  the  Ohio  River  front  of  the  hill 
land  that  the  lower  part  has  the  appearanoe  of  clayey  shale  or  clay  with 
occasional  intercalated  layers  of  limestone  beds  with  few  fossils.  Abund- 
ant fossils  make  their  sppearance  where  the  limestone  layers  become 
frequent,  60  feet  below  the  Clinton. 

20.  The  Madison  beds  are  much  better  exposed  along  the  road  leading 
from  Marble  Hill  down  to  the  lauding  on  the  Ohio  River.  Bowlders 
from  the  gasteropod  bed,  once  worked  as  a  "  marble  quarry,"  occurred 
80  feet  below  the  Mad  it  on  beds  along  this  road.  W.  W.  Borden,  in  his 
report  on  Jefferson  county,  estimates  the  thickness  of  the  gasteropod  bed 
at  20  feet. 

21.  About  two  miles  nortb  northwest  of  Marble  Hill  is  the  school  house 
of  District  No.  2.  The  farm  of  Mart  Payne  lies  at  the  end  of  a  lane,  di- 
rectly north  of  the  school.  A  small  stream  in  the  field  northeast  of  the 
house  ruus  northward  to  one  of  the  many  branches  of  Saluda  Creek.  The 
Clinton,  as  well  aa  could  be  determined  after  a  short  search,  was  here 
siliceous,  and  about  16  inches  thick.  The  precise  separation  of  the  Upper 
and  Lower  Silurian  is  difficult  to  determine. 

Above  the  Clinton  is  a  little  rock ;  then  one  foot  of  blue  clay ;  about 
two  feet  of  stone ;  eight  feet  ot  blue  clay ;  a  total  of  about  12  feet  of 
section,  corresponding  to  the  lower  Osgood  clay.  Above  this  is  lime- 
stone belonging  to  the  horizon  of  the  Osgood  limestone.  It  contaius 
PimocritiuM  gemmifbrmis  and  Pisaerimu  beiiedkti. 

Below  the  Clinton  the  Madison  beds  occur  in  typical  exposure,  forming 
a  steep  grade,  almost  vertical  in  places,  down  which  the  stream  rushes 
rapidly. 
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22.  Going  from  school  house  No.  2  half  a  mile  west,  a  quarter  of  a  mile 
north,  a  quarter  of  a  mile  west,  and  then  a  mile  north,  the  road  crosses 
Saluda  Creek  just  south  of  the  house  of  Pinckney  G.  Swan.  The  Clin- 
ton can  be  recognised  along  the  road  side  north  of  the  creek  crossing.  It 
is  light  red,  siliceous,  weathering  to  an  iron-stained  brown.  The  upper 
14  inches  are  without  fossils,  the  lower  IS  niches  are  more  coarse  grained 
and  contain  crinoid  stems  and  Oyathophyllum  calyculum,  and  some  pebbles. 

Above  the  Clinton  are  10  to  12  inches  of  a  whitish  hard  limestone ; 
then  12  feet  of  blue  clay,  representing  the  lower  Osgood  clay.  The  Os- 
good limestone  and  the  upper  Osgood  clay  were  not  distinguished,  though 
they  may  be  present.  The  highest  portion  of  the  Cliff  rock  exposed  is 
found  34  feet  above  the  clay  bed  mentioned  above. 

Below  the  Clinton  is  found  a  decidedly  clayey  stone,  and  then  the 
Madison  bed.  The  Madison  bed  is  probably  54  feet  thick,  tbe  limestone 
beds  becoming  common  at  this  distance  below  the  Clinton.  The  gastero- 
pod  bed  is  found  60  feet  below  the  Madison  bed,  and  50  feet  farther  down 
is  tbe  bed  of  Saluda  Creek. 

£3.  Going  from  the  house  of  Pinckney  G.  Swan  one  mile  northward 
and  nearly  a  mile  westward,  the  residence  of  D.  P.  Monroe  is  reached.  A 
small  stream  flows  directly  south  from  his  bouse  towards  Saluda  Creek. 
A  short  distance  before  joining  the  creek  it  Mis  over  a  high  fall,  known 
ae  the  Dog  Falls.  The  Clinton  is  here  -Hi  inches  thick.  The  upper  part 
of  the  Clioton  is  whitish  with  blotches  of  salmon-brown  color.  The  main 
portion  is  salmon-brown.  Tbe  lower  four  inches  are  in  places  white  and 
fine-grained.  Tbe  locality  is  not  more  foseiliferous  than  many  others 
where  the  salruon-bmwn  Clinton  occurs,  but  more  time  was  spent  in  col- 
lecting here,  and,  therefore,  tbe  list  of  species  found  in  the  Clinton  is 
larger. 

lUtrnutdaytoneniia,  IUa-niitambigiius,Califmeneniagareims,tiu4I}almaTuUt 
wettheni.  la  the  white  limestone  at  the  bottom  of  the  Clinton  were 
found  Liclias  brevicept,  and  an  unknown  Oatrarod,  BelUrophan  JUeetlo- 
ftriatu*,  CyeUmema  "  bilix,"  the  Clinton  species,  Plectambonitea  tran&veraaiia 
var.  eleganttda,  Ijepla-na  (Slrophomtna)  rliomboidalU,  Stropkomana  Aa»- 
overenxis,  Strophomena  palenta,  Orthin  calligramma  var.  dinorthit,  Orthis 
(Plati/dropfiia)  biforata.  In  the  white  part  of  tbe  Clinton  at  the  bottom 
were  found  Atrypa  marginalia,  Clatlirnpora  frondoea,  Phanopora  expama, 
Phtenopora  fimbriate,  Phtrnapora  en&iformw,  Pachydiclya  bifurcate,  Paehy- 
dictt/a  turgvla,  Rhinopora  verrucosa,  LioelemtUa  ohiaenm,  Henitrypa 
vlriehi,  SetioHtel  mibtubuiatwi,  and  CyathophyUum  ealyculum. 

Above  the  Clinton  are  found  32  inches  of  the  whitish  basal  Niagara 
limestone.  Above  this  is  a  shaly  rock,  representing  tbe  lower  Osgood 
clay.  No  attempt  whs  made  to  distinguish  the  Osgood  limestone  or  the 
upper  Osgood  clay.     The  base  of  the  Cliff  rock  lies  20  feet  above  the 
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baaal  Niagara  limestone.     Fourteen  feet  of  Cliff  rock  or  the  Laurel  bed 
are  exposed  Dear  the  falls.  " 

Below  the  Clinton  are  found  eight  inches  of  rock  with  Ostracoda,  En- 
tomw  madisanenm,  Leperditia  c&eigma,  EwyckUina  striato-marginata ;  two 
inches  of  limestone  with  Orthoceras,  Nitetda  and  other  fossils  correspond- 
ing to  the  MuTchieonia  hammeUi  layer  on  the  Hitz's  road  near  North 
Madison.  Below  are  eight  inches  of  hard,  brown  limestone,  two  inches 
ot"  limestone  with  Ortkoeerat,  Nucttla  and  Labechia  okioenMs.  At  the 
fall  30  feet  of  the  Madison  bed  are  exposed.  Ortkis  tnforata  and  OrtkU 
occidentalw  occur  in  hird,  brown,  impure  limestones  at  several  levels  in 
the  lower  10  feet  of  the  series.  The  top  of  the  Lower  Silurian  limestones, 
with  abundant  limestone  layers,  is  found  60  feet  below  the  Clinton.  The 
junction  of  the  Dog  Falls  stream  with  Saluda  Creek  is  20  feet  lower 
down. 

24.  Half  a  mile  west  of  Dog  Falls  is  found  the  junction  of  the  two 
main  branches  of  Upper  Saluda  Creek.  The  rocks  dip  low  eastward  in 
this  region.  Both  branches  form  falls  over  the  Clinton  rock  within  a 
short  distance  of  their  junction,  and  both  have  formed  typical  pot-holes 
in  the  Madison  bed  below.  .  The  northern  branch  has  formed  21  of  these, 
in  rows  across  the  stream,  locating  the  former  position  of  the  falls.  The 
Clinton  is  salmon-brown  and  45  inches  thick.  About  12  feet  of  clayey 
limestone,  with  thin  courses,  overlie  the  Clinton,  and  correspond  to  the 
Lower  Osgood  clay.     Limestone  is  found  above. 

Fifteen  feet  below  the  Clinton,  wave  marks  occur  in  the  Madison  bed. 
Their  trend  is  north  and  south.  The  lower  half  of  the  Madison  bed  con- 
tains impure  limestone  layers,  with  fossils  at  various  levels.  The  junction 
of  the  Madison  beds  with  the  very  fossiliferous  limestone  series  at  their 
base  is  well  shown  in  the  cliff  opposite  the  mouth  of  the  creek  forming 
Dog  Falls 

25.  Following  the  road  from  D.  P.  MoDroe's  house  a  little  over  a  mile 
eastward,  the  road  turns  southward  and  eastward  again,  reaching  the 
house  of  Wallace  Horrell,  just  beyond  a  small  stream.  From  this  point 
eastward,  down  the  hill,  the  roadside  exposes  the  section  to  be  described. 
The  Clinton  is  10  to  12  inches  thick ;  it  is  siliceous,  slightly  reddish, 
and  could  not  be  recognized  if  the  accompanying  overlying  and  under* 
lying  rocks  were  not  exposed. 

Above  the  Clinton  are  10  inches  of  a  clayey  stone,  and  then  12  feet  of 
blue  clay  shale  and  rubble  stone,  corresponding  to  the  Lower  Osgood  bed 
and  containing  a  Strophomena,  related  to  Str.  patenta,  but  with  much 
coarser  etriations,  Pentamerm  oblonqw,  and  a  Spirifer,  related  to  Sp 
eudora.  Above  the  clay  occur  several  layers  of  rock  corresponding  to 
the  Osgood  limestone.  It  is  recorded  in  my  notes  as  being  siliceous,  but 
seem  to  remember  it  as  being  crinoidal  in  some  of  its  layers.      Cherty 
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beds  occur  above  the  white  limestone,  50  feet  above  the  Clinton.     The 
white  limestone  belongs  at  the  top  of  the  Laurel  limestone. 

Below  the  Clinton  are  found  four  inches  of  light  green,  clayey  rock,  a 
dark  brown  layer  eight  inches  thick,  with  very  poor  specimens  of  Mur- 
ckimnia,  a  12-inch  layer  of  clayey  stone  with  Labechia  ohioetma,  and  then 
a  thin  layer  with  MurdiUvnia  hammeUi,  Holopea  kubbardi,  and  other 
fossils.  The  Madison  bed  is  65  feet  thick.  The  gasteropod  bed,  corre- 
sponding to  the  Marble  Hill  quarry  rock,  occurs  80  feet  below  the  Madi- 
son bed. 

26.  At  the  foot  of  the  hill  east  of  Wallace  Horrell's  farm,  an  old 
road  leads  northward,  and  within  half  a  mile  crosses  a  creek.  From  the 
creek  to  the  top  of  the  hill,  at  the  residence  of  John  Bair,  there  is  quite 
a  continuous  exposure  of  rock.  The  Clinton  is  found  near  the  top  of 
the  hill.  It  is  reddish,  weathers  brownish,  is  irregularly  bedded,  and 
varies  from  12  to  16  inches  in  thickness. 

Above  the  Clinton  are  found  eight  inches  of  the  white  basal  Niagara 
limestone,  and  8  to  10  feet  of  blue  clay,  representing  the  Lower  Osgood 
clay. 

Below  the  Clinton  is  found  a  clayey,  indurated  stone,  22  inches  thick ; 
then  four  inches  of  clay  with  fxibeckut  ohwenm,  two  inches  of  limestone, 
with  Hurchisonia  hammdli,  and  an  annulated  Orthocerae.  The  Madison 
bed  is  about  45  feet  thick.  In  the  lower  10  feet  are  several  layers  of  im- 
pure limestone  with  Orthi*  occidentals  and  other  fossils.  The  gasteropod 
bed,  corresponding  to  the  Marble  Hill  quarry  rock,  occurs  85  feet  below 
the  Madison  bed. 

E.      HEARTS   PALLS  TO   HANOVER    AND  CL1FTY    PALLS. 

27.  From  the  Bair  form  half  a  mile  northward,  half  a  mile  westward, 
and  then  two-thirds  of  a  mile  northward,  the  road  crosses  a  creek  which 
a  short  distance  farther  down  stream  forms  Hearts  Falls.  The  Clinton 
is  here  30  to  32  inches  thick,  and  of  salmon-brown  color.  Cberty  beds 
occur  in  the  Cliff  rock,  43  feet  above  the  Clinton.  A  clay  bed  occurs  47 
feet  above  the  Clinton  and  is  believed  to  represent  the  Waldron  shale. 

28.  Going  from  Hearts  Falls  a  mile  westward  and  nearly  as  far  north- 
ward, a  road  leads  eastward  to  the  Chain  Mill  Falls,  half  a  mile  distant 
The  Clinton  is  here  50  to  52  inches  thick,  has  a  salmon-brown  color,  and 
is  fossiliferous,  but  only  OrtMs  naU.iyramma  var.  eu-orthis  and  Rltinopora  ver- 
rucosa are  recorded. 

Above  the  Clinton  occur  22  inches  of  solid  limestone,  the  basal 
Niagara ;  then  six  feet  of  shaly  rock  representing  the  Lower  Osgood  clay. 

Immediately  below  the  Clinton  is  rock  with  Ostracods.  The  layer  with 
Mwrbetmia  hammdli  occurs  60  inches  below  the  Clinton.  The  falls  give 
a  fine  exposure  of  the  Madison  bed. 
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29.  Two-thirds  of  a  mile  north  of  the  Chain  Mill  Falls  is  Butler's  Fall. 
The  ClintoD  is  exposed  Dine  feet  above  the  top  of  the  falls.  It  is  27  to 
29  inches  thick,  and  is  of  salmon -brown  color. 

Above  the  Clinton  are  about  12  feet  of  a  clayey  rock,  quite  indurated, 
often  broken  up  and  rubbly,  representing  the  Lower  Osgood  clay.  Twenty- 
two  feet  higher  up,  on  the  road  to  Hanover,  occurs  the  stone  quarried  for 
Science  Hall  of  Hanover  College.  About  seven  feet  of  good  quarry 
stone  are  found  here,  hut  the  quarry  haa  not  been  properly  opened.  Blue 
clay  is  found  about  45  feet  above  the  Clinton,  west  of  the  Hanover  road. 
It  is  believed  to  represent  the  Waldron  shale.  The  rock  quarried  for 
the  Science  Hall  is  therefore  a  member  of  the  Cliff  rock,  or  Laurel  bed. 
Flinty  layers  occur  near  the  top.  Below  the  Clinton  is  found  a  layer 
with  Leperditia  catngena,  16  inches  below  the  Clinton,  Labeckia  occurs. 
The  upper  20  feet  of  the  Madison  bed  at  the  falls  are  composed  of  firmer, 
harder  rock,  and  project  beyond  the  lower,  softer  part. 

30.  Two-thirds  of  a  mile  north  of  Butler  Falls,  aud  directly  south  of 
the  end  of  the  Madison-Hanover  Pike,  are  found  the  Crow  Falls.  The 
Clinton  is  here  16  inches  thick,  and  contains  Ortku  calligramma  var.  eu- 
orttts,  OrthU  (Ptaty'tropkia)  bifarata,  Meetambonites  transveraalis,  var.  eU- 
gantula,  Strophomma  hanoverensis,  Phaetwpora  enstformU,  and  Bhinopora 
verrucosa.  Bluish  rock  with  Labeckia  occurs  four  inches  beneath  the 
Clinton. 

31 .  Soon  after  entering  the  grounds  of  Hanover  College  a  path  turns 
off  towards  the  right  and  leads  to  a  spring  along  the  old,  and  now 
abandoned,  Hanover  Landing  road.  A  water  trough  formerly  stood  at 
this  point.  The  Clinton  is  here  36  inches  thick.  Labechia  is  found  one 
foot  below  the  Clinton.  Along  the  new  Hanover  Landing  road,  a  short 
distance  away,  the  Clinton  is  only  17  inches  thick. 

Above  the  Clinton  there  is  a  considerable  exposure  of  rock  not  care- 
fully examined.  The  white  limestone  has  been  quarried  near  the  junc- 
tion of  the  Hanover  Landing  with  the  Hanover  College  road.  The 
white  limestone  contains  Calymene  niagarensU,  and  near  the  top,  50  feet 
above  the  Clinton,  it  has  cherty  layers  interbedded.  The  white  lime- 
stone is  believed  to  belong  to  the  Cliff  rock  or  Laurel  bed  horizon. 

32.  The  base  of  the  Corniferons  occurs  40  feet  higher  up,  in  the  bed 
of  a  small  stream  just  west  of  the  house  of  Prof.  Cnlbertson. 

33.  Below  the  Clinton,  on  the  Hanover  Landing  road,  is  the  Leper- 
ditia layer,  eight  inches  thick;  them  a  fossil  layer  17  inches  thick  with 
AfurcAwonta  hammelli,  Orthocerae  and  Ijeperditia.  The  Madison  bed  is  47 
feet  thick.  FavisUlla  stellata  occurs  near  its  base.  The  richly  fbsailifer- 
ous  Lower  Silurian  limestones  occur  below  the  Madison  beds,  and  thence 
down  the  hill. 

34.  Two-thirds  of  a  mile  northeast  of  Hanover  College,  on  the  road 
leading  south  from  school  house,  District  No.  6,  the  Clinton  is  12  to  13 
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inches  thick.  Above  the  Clinton  occurs  a  clayey,  rubbly  rock  15  feet 
thick,  representing  the  Lower  Osgood  clay.  The  white  limestone  is  ex- 
pored  farther  up  the  road,  and  a  cheny  bed  occurs  near  the  upper  part, 
45  feet  above  the  Clinton. 

Below  the  Clinton  occurs  the  Madison  bed.  The  fossiltferous  Lower 
Silurian  limestones  become  abundant  60  feet  below  the  Clinton. 

35.  A  mile  northeast  of  the  last  locality,  at  the  water-trough  on  the 
Mad  iron- Hanover  pike,  the  Clinton  is  1*  inches  thick.  It  is  salmon 
brown  in  color. 

Above  the  Clinton  is  the  solid,  basal  Niagara  limestone,  eight  inches 
thick.  Farther  up  is  a  clayey,  rubbly  material,  nearly  10  feet  thick, 
representing  tbe  Lower  Osgood  clay.  A  brown,  impure  limestone  layer, 
15  inches  thick,  teems  to  represent  the  Osgood  limestone.  The  Cliff 
limestone  is  exposed  32  feet  above  tbe  Clinton ;  16  feet  are  visible,  and 
the  lower  part  is  evidently  not  exposed. 

A  bluish,  solid  rock,  with  LeperdUia  eacigena  is  round  just  beneath  the 
Clinton. 

36.  A  mile  and  a  half  west  of  Madison,  the  Madison-Hanover  pike 
crosses  Clifty  Fork.  Two  miles  up  the  stream  occur  the  Clifty  Falls. 
In  the  bed  of  the  stream  above  the  falls  the  Clinton  is  exposed.  It  is 
11  inches  thick.  The  upper  portion  is  siliceous  and  light,  reddish  brown, 
and  contains  no  fossils.  Tbe  loner  two  to  four  inches  are  white  and  coarse- 
grained in  some  localities;  it  here  contains  a  fairly  abundant  fauna — 
Orihie  caltigratnma  var.  eu-orthis,  Plectambanita  trawversali*  var.  degantida, 
Pheenopora  expanm,  Paehydictya  bifurcata,  Paehydictya  turgida,  Packydictya 
obr.sa,  Bkintrpora  vernteota,  Hdiolitee  subtitbulatue,  GyathopkyUum  daytonenxe. 

Above  tbe  Clinton  are  found  six  to  eight  inches  of  the  basal  Niagara. 
The  lower  28  inches  of  the  clayey  layer  above  are  quite  bard  and  in- 
durated. Above  this  clay  layer  (not  measured)  there  are  four  feet  of 
limestone  and  three  feet  of  clay,  representing  the  Osgood  limestone  and 
the  Upper  Osgood  clay.  Twenty-four  feet  of  Cliff  limestone  are  ex- 
posed above  the  upper  clay. 

Below  the  Clinton  is  a  bluish  rock,  with  Labethia. 

F.       MADISON   AND  CROOKED   CREEK. 

37.  Immediately  west  of  the  railroad  track,  at  the  west  end  of  Madi- 
son, the  Hitz  Road,  a  private  roadway,  leaves  tbe  pike  and  ascends  the 
hill  toward  the  northwest.  Tbe  locality  was  carefully  examined  in  com- 
pany with  Mr.  J.  F.  Hammell,  of  Madison,  a  well  known  geologist  in 
these  regions,  and  tbe  collector  of  many  new  species  of  fossils  in  Jefferson 
County,  described  in  the  Indiana  and  other  reports. 

The  Clinton  varies  from  15  to  22  inches  in  thickness.  Its  color  is  red- 
dish, varying  in  places  toward  light  brown.     It  contains  a  few  pebbles, 
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the  largest  measuring  one  and  one-hair,  by  one,  by  one-half  inches.  The 
fossils  were  few :  Ortki*  eaUigramma  var.  eu-ortkti,  PleetamboniUs  tram- 
venalii  var.  elegantula,  Pachydidya  bifvrcata,  Helwliles  mihtidulatus,  Oyathr 
ophylium  ealyculum,. 

Above  the  Clinton  are  10  feet  of  clayey  rock,  representing  the  Lower 
Osgood  clay,  55  inches  of  limestone  with  several  clay  partings  repre- 
senting the  Osgood  limestone  or  Cystidean  bed,  and  seven  feet  of  mate- 
ria] which  is  chiefly  clayey  and  rubbly  rock.  The  Osgood  limestone, 
with  that  portion  of  the  clay  layers  immediately  above  and  below  it,  is 
the  horizon  of  the  famous  Cyetideans  of  Jefferson  County.  Nearly  10 
feet  of  Cliff  rock  are  exposed. 

Immediately  below  the  Clinton,  Bystonychia  radiata  is  found  ;  below  are 
16  inches  of  light  brown  rock,  with  worm- borings  ;  nine  inches  below  is  a 
nine- inch  layer  of  bluish  rock,  with  Murchisonla  hammelli,  Ilohpea  hvbbardi, 
and  Labechia;  just  beneath  Ortliis  occidentalu  and  branching  bryozoa  are 
found.  The  Madison  bed  is  banded  with  light  brown  and  purplish  brown 
for  30  feet,  then,  farther  down,  30  inches  of  shale,  11  inches  of  blue, 
clayey  rock,  and  54  inches  of  shale  intervene  before  the  first  bed  of 
Favistella  stellata  is  reached,  40  feet  beneath  the  Clinton. 

38.  East  of  the  railroad  the  pike  to  North  Madison  presents  a  fine 
exposure  of  the  Madison  bed  at  the  Hanging  Rock.  Farther  up  the 
road  the  Clinton  is  exposed.  It  is  22  inches  thick.  Its  color  is  light  red 
tinged  with  brown,  but  in  places  it  is  a  little  salmon-brown.  The  fos- 
sils are  Strophomena  kanoverensu,  Atrypa  marginal**,  of  the  Brown's 
quarry  type ;  Rhinopora  verrucosa,  and  Heliolitei  svbtvbidalus. 

Above  the  Clinton  are  eight  inches  of  bard  rock,  like  the  siliceous  Clin- 
ton, but  more  white  in  color  ;  then  eight  inches  of  light  brown  rock,  the 
basal  Niagara;  11  feet  of  soft,  clayey  rock,  corresponding  to  the  Lower 
Osgood  clay ;  above,  it  passes  into  a  limestone  which  corresponds  to  the 
Osgood  limestone.  In  the  railroad  cut  a  shale  layer  is  seen  above  this 
limestone,  and  then  the  Cliff  rock  or  Laurel  bed  comes  in. 

Below  the  Clinton,  16  inches,  is  a  thin  layer  with  Murekixonia  hammelli, 
Hofopea  hvbbardi  and  Ortkoeerat;  16  inches  farther  down  OrQat  occi- 
dentalU  and  numerous  branching  bryozoa  occur.  The  Madison  bed  is 
well  exposed.  A  short  distance  below  its  typical  exposure  the  FavUteUa 
deUata  bed  occurs,  and  some  distance  lower  the  Cincinnati  group  lime- 
stones are  common. 

39.  On  the  Michigan  road  the  Clinton  is  21  inches  thick;  it  is  sili- 
ceous and  of  a  light,  reddish  brown.  Above  it  is  a  drab  transition  rock 
10  inches  thick,  similar  to  the  layer  described  on  the  North  Madison 
pike  above  the  Hanging  Rock.  Above  this  lies  an  eight-inch  layer  of  the 
undoubted  basal  Niagara. 

Eight  inches  below  the  Clinton  is  a  layer  with  Mvrehwonia  hammelli; 
16  inches  below,  the  dark  top  of  the  Madison  beds  come  in. 
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The  following  notes,  published  in  the  Indianapolis  Journal  for  May  10, 
1874,  and  kindly  sent  to  me  by  Dr.  W.  T.  8.  Comett,  will  be  of  service 
in  comparison  with  other  observations  taken  farther  southward  as  well  ae 
near  Madison.  Immediately  beneath  the  Clinton  were  found  the  follow- 
ing Lower  Silurian  fossils:  Orthit  (Platyttrophia)  biforata,  var.  acutili- 
rata,  Orthti  ( HeberteUa )  oeddentaUs,  Murckuonia  mitleri,  M.  beilieineta, 
Orthoeeras  junceum,  Cyrtoeerag  gp.,  Byggonychia  radiata.  Monticvlipora 
frondoia,  M.  mamm\data,  and  Batogtomella  (Chaeteteg)  gracilis.  Id  addition 
to  this  list,  Mr.  E.  T.  Cox  published :  Orthu  retrorta,  0.  subquadrata, 
0.  in&culpta,  Stropkomena  planwnbona.  Sir.  tvicata,  Bhynchotrema  eapax, 
Rh.  dentala,  Zygoapira  keadi,  and  Streptelatma  corniculum.  These  fossils 
occur  in  the  layer  immediately  beneath  the  Clinton,  and  also  in  a  thin 
layer  lying  18  inches  below  the  Clinton.  Below  this  point  lie  32  feet 
of  nonfossiliferouB  rocks  rapidly  disintegrating  or  weathering,  called  in 
this  report  the  Madison  rocks.  At  their  base  some  of  the  layers  show 
bqd  cracks  and  ripple  marks.  Beneath  the  Madison  rocks  fossils  are 
again  common,  the  species  being  practically  the  same  as  those  found 
above  the  Madison  beds,  mentioned  in  the  preceding  list.  About  seven 
and  one-half  feet  below  the  Madison  beds  Tetrad-urn  minor  occurs,  the 
same  fossil  occurring  again  one  and  one-half  feet  farther  down.  Six  feet 
below  the  last  layer  Favittdla  dellata  is  very  common,  and  forma  a  well 
marked  horizon  49  feet  below  the  base  of  the  Clinton.  Two  feet  below 
the  FamMeUa  layer,  or  302  feet  above  low  watermark  on  the  Ohio  River 
a  third  layer  of  Tetradium  occurs. 

The  thickness  of  the  Clinton  is  not  given  in  the  Comett  section.  Ac- 
cording to  my  measurements  it  is  21  inches,  in  addition  to  which  there 
are  10  inches  of  transition  rock  immediately  above  it.  The  combined 
thickness  of  the  Clinton  and  the  lower  Niagara,  up  to  the  base  of  tbe  more 
solid  Cliff  or  Laurel  beds  of  the  Niagara,  is  23  feet.  The  Cliff  Niagara 
has  a  thickness  of  13  feet ;  it  is  overlaid  by  1 1  feet  of  a  white  li  mestone 
containing  fossils,  and  this  in  turn  by  five  feet  of  a  bluish  limestone  con- 
taining Pentamerm  Mongug.  The  upper  rocks  I  did  not  see  Id  my  section 
along  the  Hitz  road. 

4U.  The  Canaan  road  follows  the  valley  of  Crooked  Creek.  About 
two  and  a  half  miles  north  of  Madison  the  Graham  road  branches  off  to- 
wards the  northwest,  and  half  a  mile  farther  on  it  passes  by  a  falls  on 
the  land  of  Mr.  King.  The  Clinton  is  exposed  near  by,  on  the  roadside. 
It  is  18  to  23  inches  thick,  and  of  salmon  brown  color,  except  at  the  very 
top,  where  it  is  siliceous  and  of  reddish  brown  color. 

Above  the  Clinton  lies  the  basal  Niagara  limestone,  nine  inches  thick ; 
then  five  feet  or  more  of  unexposed  rock,  five  feet  of  impure  limestone  ; 
and  an  unmeasured  thickness  of  rock,  resembling  the  Cliff  rock.  The 
upper  part  of  the  Beetion  needs  further  study. 
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Below  the  Clinton  is  one  foot  of  bluish  rock  ;  then  a  clayey  layer  with 
Labediia;  next,  a  blue  rock  again.  Both  blue  jocks  contain  Murehisonia 
hananeUi;  Bysaonyehia  radiata  and  an  Orthocera».  The  typical  banded, 
reddish  brown  and  greenish  blue  Madison  bed  ie  35  feet  thick.  Below, 
the  rock  is  similar  in  nature,  but  softer.  It  contains  fossils  at  the  base  of 
the  typical  Madison  rocks,  and  two  feet  farther  down.  A  Favistella  layer 
occurs  eight  feet,  and  another  12  feet  below  the  bate  of  the  typical  Mad- 
ison rocks.  The  abundantly  fossiliferous  Cincinnati  group  limestone  beds 
come  in  65  feet  below  the  Clinton. 

41.  The  Canaan  road,  after  passing  tbe  junction  with  the  Graham 
road,  ascends  the  bill  toward  the  northeast.  The  Clinton  is  here  23 
inches  thick.  The  color  is  salmon- brown.  The  Cliff  Niagara  begins  30 
feet  higher  up. 

The  typical  Madison  bed  is  about  30  feet  thick.  Sbaly  beds  with  lime- 
stone layers  are  found  beneath  it.  They  contain  Lower  Silurian  fossils 
three  feet  below  the  typical  Madison  beds.  The  upper  FavUtella  bed 
occurs  43  feet,  and  the  lower  47  feet,  below  the  Clinton,  among  layers  of 
limestone  full  of  Lower  Silurian  fossils. 

42.  The  pike  from  Madison  to  Manville  ascends  the  valley  of  the 
most  southern  branch  of  Crooked  Brook.  About  one  mile  from  Madison, 
at  a  bend  in  a  road,  there  is  a  gully  on  the  north  side  of  the  road.  The 
Clinton  at  tbe  top  is  six  to  seven  hichea  thick.  Its  color  varies  at  different 
places  from  siliceous  and  light  brown  to  coarser  grained  and  salmon  brown. 
It  contains  lUaerna  ambianus  and  Paehydictya  turgida.  It  is  overlaid  by 
four  inches  of  a  siliceous,  very  light  brown  rock.  Above  it  are  eight 
inches  of  grayish  basal  Niagara  limestone. 

Twenty-four  inches  below  the  Clinton  is  a  dark  blue  bed  with  Mur~ 
chitonia  hammeili  and  Orthocerat;  33  inches  below  the  Clinton  a  similar 
bed  contains  also  Labechia  and  bryozoa.  The  Madison  beds  are  34.  feet 
thick.  Orthti  occidental™  occurs  near  its  base.  A  litbologically  similar 
shaly  material  below  the  typical  Madison  bads  contains  frequent  fucoidal 
markings. 

G.      LONESOME   HOLLOW.       EAGLE   HOLLOW. 

43.  About  half  a  mile  in  a  direct  line  across  the  country  south- 
southeast  of  tbe  last  locality,  at  the  northern  end  of  Lonesome  Hollow, 
on  the  west  side  of  John  B.  Cochran's  farm,  a  roadway  leading  south- 
ward exposes  tbe  Clinton.  It  is  eight  inches  thick  and  is  overlaid  by  20 
inches  of  rock,  which  is  a  transition  rock  between  it  and  the  basal  Niagara 
above.  Overlying  the  latter  are  14  feet  of  clay  representing  the  Lower 
Osgood  clay,  three  feet  of  limestone  with  Pitocrinta  gemmiformis,  repre- 
senting the  Osgood  limestone,  and  then  clay  again— the  Upper  Osgood 
clay. 
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44.  At  the  north  end  of  Eagle  Hollow,  on  the  road  south  of  the 
Ryker's  Ridge  Baptist  Church,  the  Clinton  is  28  inches  thick.  It  is 
chiefly  siliceous  and  reddish  brpwo  ic  color,  and  is  overlaid  by  eight 
inches  of  basal  Niagara.  The  Lower  Osgood  clay  and  the  Osgood  lime- 
stone, with  Pwocrinut,  occurs,  but  was  not  measured. 

46.  A  mile  southeast  of  the  church  is  a  tollgate.  The  Madison  rock 
is  well  exposed  a  quarter  of  a  mile  west  of  the  same. 

IT.      PLEASANT   RIDOE   AND   RIKEr'S  RIDGE. 

46.  A  road  follows  the  main  valley  of  Bee  Camp  Creek.  Within  a 
hundred  feet  of  its  junction  with  the  Pleasant  Ridge  pike  there  is  a  fine 
exposure.  The  Clinton  is  here  13  inches  thick.  It  is  siliceous  and  light 
reddish  brown. 

Above  the  Clinton  lie  fix  inches  of  whitish  basal  Niagara  limestone. 

The  Madison  beds  are  banded  with  brown  and  gray  green,  and  are 
about  40  feet  thick.  Below  the  Madison  bed  is  a  clayey  shale  with  dark 
fucoidal  markings,  18  feet  thick.  At  various  levels  it  contains  thin  lime- 
stone layers ;  one  of  these,  three  feet  above  the  base,  contains  fkropho- 
ruena  tinuata, 

47.  A  little  over  half  a  mile  eastward,  in  a  gully  east  of  the  Pleasant 
Ridge  Church,  the  Clinton  is  eight  inches  thick.  It  is  siliceous  and  of  a 
light  reddish  brown  color.  Above  it  are  fifteen  feet  of  clayey  shale,  then 
three  to  four  feet  of  limestone  and  blue  clay  again,  representing  the 
Lower  Osgood  clay,  the  Osgood  limestone  and  the  Upper  Osgood  clay. 

48.  Haifa  mile  south  of  the  church,  on  the  Pleasant  Ridge  road,  the 
Clinton  is  fourteen  inches  thick.  It  is  silicious,  and  of  a  light  reddish 
brown  color.  Above  it  are  six  to  eight  inches  of  basal  Niagara  limestone, 
of  light  drab  color. 

49.  At  the  western  end  of  Wolf  Run,  near  the  head  waters  of  the 
Stream,  northeast  of  the  Ryker's  Ridge  Baptist  Church,  an  exposure  is  found 
on  the  northern  side  of  the  stream.  The  Clinton  is  34  inches  thick ;  it  is 
light  brownish  and  contains  numerous  angular  fragments  and  lenses  of  a 
whitish  rock. 

Above  the  Clinton  are  eight  inches  of  basal  Niagara  limestone,  14  feet 
of  clayey  rock,  the  Osgood  clay;  four  feet  of  limestone,  the  Osgood  lime- 
Stone,  and  an  upper  clay  layer,  the  Upper  Osgood  clay. 

A  short  distance  below  the  Clinton  is  Ijeperditia  ctecigma.  The  Madi- 
son bed  is  exposed  farther  down. 

50.  The  Ryker's  Ridge  road  goes  from  the  Baptist  church  half  a  mile 
northward,  and  then  eastward  to  the  house  of  James  H.  Can-.  In  a 
small  run  north  of  the  house  the  Clinton  is  exposed.  It  is  reddish  brown, 
24  inches  thick,  and  near  the  top  contains  fragments  and  lenses  of  a 
grayish  rock. 


:y  Google 


252  REPORT  OP  STATE    GEOLOGIST. 

Above  the  Clinton  lie  16  feet  of  clay,  the  Lower  Osgood  clay,  five  feet 
of  a  hard  limestone,  much  weathered,  the  Osgood  or  Cystidean  limestone, 
and  then  four  feet  more  of  clay  with  numerous  fossils,  the  Upper  Os- 
good clay.  The  upper  clay  contains  Platygtoma  niagarenm*,  Leptaena  rkom- 
boidafa,  Atrypa  reticularis,  Atiastraphvt  internaseens,  Gamarotachia  indian- 
eturis,  Rkynchatreta  cuneata  var.  ameneana,  Whiifidddla  nitida,  Spirifer 
eudora  and  Spirifer  crispus. 

51.  Northwest  of  Carr's  house,  on  the  west  side  of  the  ridge  road, 
behind  an  orchard,  tbe  same  section  is  exposed.    ' 

I.       WESTERN   BRANCH   OF  INDIAN  KENTUCK. 

52.  At  the  head  of  Schnapps  Creek,  or  Comb's  Run,  east  of  the 
Canaan  road,  along  a  road  following  tbe  valley,  the  Clinton  is  20  inches 
thick.  It  contains  angular  masses  and  lenses  of  a  whitish  rock.  Tbe 
fossils  are  Ortkis  caUigramma  var.  eu-ort/iis,  Orihu  (Pfatyttraphia)  bi/orata, 
Strophomena  hanowrend/,  Stropliomena  palenla,  and  Jihinopora  verrucosa. 

Above  the  Clinton  are  10  inches  of  basal  Niagara;  14^  feet  of  clay, 
four  feet  of  limestone  and  five  feet  of  clay,  the  Osgood  series,  covered 
with  mure  limestone. 

53.  A  road  traverses  tbe  length  of  the  ridge  north  of  the  Schnapps 
Creek  valley.  A  mile  east  of  the  Canaan  road  church  tbe  Clinton  is  24 
inches  thick. 

54.  Half  a  mile  north  of  the  church  just  mentioned,  on  the  Canaan 
road,  the  Clinton  is  25  inches  thick,  and  contains  lenses  of  white  stone. 
The  fossils  are  Pltctambonite*  trangverttdi*  var.  eUijantula,  and  Orihis  ele- 
gantvia  var.  parva. 

Below  the  Clinton  is  a  blue  clayey  limestone.  About  five  feet  below 
the  ClintoD  Ostraeoda  are  common;  six  feet  below  the  Clinton,  ripple 
marks  occur.  Though  distinct,  the  ridges  are  only  two  inches  apart  and 
run  N.  50  E. 

55.  Tbe  various  larger  forks  of  Razor  Creek  all  form  considerable  falls 
over  the  Madis<m  bed.  The  most  northerly  branch  of  the  creek  forms  a 
fall  a  short  distance  east  of  the  Graham  road,  southeast  of  the  house  of 
Mr.  Geisler.  The  Clinton  at  this  point  is  23  to  25  inches  thick  and  has 
a  salmon-brown  color. 

A  short  distance  above  the  Clinton  there  is  a  clay  bed.  The  base  of 
the  Cliff  Niagara  is  about  25  feet  above  the  Clinton. 

Below  the  Clinton  are  25  inches  of  a  siliceous  fine-grained  rock,  whitish 
or  tinged  with  brown  ;  12  inches  of  clay  rock  with  LabecJiia ;  a  bluish 
rock  with  Murchisonia  hammeUi,  By&vmycJiia  radiata  and  Orthocera*.  A 
similar  rock  occurs  three  feet  lower  down.  Three  feet  lower,  tbe  top  of 
the  falls  is  found.  The  upper  part  of  the  Madison  bed  is  composed  of 
whitish  rock,  similar  to  the  Belle-view  exposure. 
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56.  Going  a  mile  south  of  Mud  Lick  or  Belle-view  ami  then  a  mite  east- 
ward, the  farm  house  of  Stephen  Aich  is  reached.  South  of  the  road  the 
Clinton  is  exposed  in  the  bed  of  the  brook.  It  is  light  red  and  four  inches 
thick,  becoming  eight  inches  thick  northeastward  in  die  road  bed. 

Above  the  Clinton  are  three  inches  of  basal  Niagara  limestone,  13$  feet 
of  the  lower  Osgood  clay,  38  inches  of  Osgood  or  Cystidean  limestone, 
four  feet  of  the  upper  Osgood  clay  and  the  lower  part  of  the  Cliff  rock. 

Below  the  Clinton  are  14  inches  of  dark  blue  rock  with  Ijeperditia  caeci- 
gewi,  five  inches  of  similar  rock,  six  inches  of  bluish  mck  with  Mvrehi- 
sonin  hammelii,  Holopea  kttbbardi  and  Orthoceras ;  50  inches  farther  down 
Labechia  occurs  in  a  clayey  bed. 

57.  Nearly  a  mile  north  of  Belle-view,  just  before  reaching  a  road  corner 
with  a  grist  mill,  a  stream  passes  beneath  an  arched  stone  culvert.  A 
short  distance  eastward  it  joins  another  stream,  and  a  elmrt  distance  far- 
ther the  united  stream  falls  over  a  small  exposure  of  the  Clinton.  The 
Clinton  is  33  inches  thick.  It  is  chiefly  of  salmon-brown  color,  but  some 
light  brown  and  a  few  very  dark  browD  layers  were  found.  It  contains 
the  following  fossils:  1'roetna  determituthi*,  hend  and  pygidium,  Illaenus 
daytontntu,  Ittaaua  ambigmu,  lllaemis  madiMnianm,  head  and  pygidium, 
CaltpneneniagarfTwi*,  Lichaa  brevicepa,  Pterinta  brim'!,  Beileropkon  fixeello- 
ttriatut,  Platystoma  niayarente,  Pkctumbonite*  bransvertalit  var.  elegantxda, 
Orlhis  eaUigramma  var.  eit-orthie,  Ortkit  (I'lolytrojihia)  biforata,  variety 
with  three  median  dorsal  plications,  Ortliw  (DalmaneUa)  elegantula,  Lep- 
taena  (Strophomena)  rliomboidalLs,  Strophomena  hanoverenn*,  Stroplumena 
(Strophonella)  palenta,  Strophomena  tenuis,  Clinton  precursor,  PtUodidya 
whitfieldi,  Clathropora  frondosa,  Phaenopora  fimbriate,  Rhinopora  verrucosa, 
AwpidopoTa  parmvla.  Favorites  niagarenais. 

Above  the  Clinton  is  the  basal  Niagara;  theu  about  eight  feet  of  clay 
rock,  turning  near  the  top  into  a  sort  of  rubble  stone,  representing  the 
Lower  Osgood  bed.  The  Osgood  limestone  and  the  layer  of  blue  clay 
above  the  same  are  also  represented  here,  but  not  in  very  typical  form. 
A  considerable  exposure  of  Cliff  rock  occurs  along  the  upper  part  of  the 
creek. 

Below  the  Clinton  are  12  inches  of  greenish  blue,  clayey  rock,  soft 
above,  harder  below,  without  fossils,  10  inches  of  blue  limestone,  fine- 
grained, with  abundant  Leperditia  ccecigena;  eight  inches  of  bluish  lime- 
stone with  deep  brown,  sandy  courses,  or  lenses,  of  very  irregular  out- 
line. Beneath  this  the  upper  20  feet  of  the  Madison  beds  occur,  but 
their  appearance  is  unusual,  the  rock  being  usually  a  white  limestone, 
instead  of  an  argillaceous  banded  rock.  The  blue  phase  with  Murchi- 
sonia  hammeUi,  Holopea  hvbbardi  and  Ortiwceras  occurs  10  feet  be- 
low the  Clinton,  and  layers  with  Leperditia  occur  at  quite  a  number  of 
levels.  The  typical  banded  Madison  rock  is  found  at  the  lower  falls 
quite  a  distance  down  the  stream,  where  15  feet  of  typical  Madison  rock 
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are  exposed.  The  richly  fossiliferous  Cincinnati  limestones  are  found 
farther  down  along  the  branch  into  which  the  stream  just  followed 
empties. 

58.  In  the  northeast  corner  of  Monroe  Township,  a  mile  and  a  half 
north  of  Bryantsburg,  a  road  leads  from  the  Michigan  pike  a  mile  east- 
ward to  the  western  fork  of  Indian -ken  tuck  Creek.  A  quarter  of  a  mile 
farther  east  it  crosses  a  branch  of  the  creek.  Just  above  the  bridge  the 
Clinton  is  exposed  in  the  branch.  It  is  12  inches  thick,  of  a  light  brown 
color,  and  contains  Halyntes  catenuUttue.  The  locality  was  visited  in  com- 
pany with  Mr.  J.  F.  Hammell,  who  succeeded  in  recognizing  hie  Cysii- 
dean  beds  in  the  section. 

Above  the  Clinton  are  the  basal  Niagara,  six  incbee  thick,  and  three 
feet  of  rock  and  clayey  shale  similar  to  the  basal  Niagara.  Above  it  are 
eight  feet  of  clayey  shale  without  fossils,  the  Lower  Osgood  clay,  and 
eight  inches  of  a  soft,  clayey  shale.  Mr.  J.  F.  Hammell  in  forms  me  that 
this  upper  clay  ie  the  lowest  level  at  which  he  has  found  his  Niagara  Cysti- 
deans.  Twenty-four  inches  of  indurated  clay  rock  contair,  according  to 
Mr.  Hammell,  most  of  the  Cystideane.  At  our  visit  two  Cystideans  were 
found  in  situ.  Thirty-eight  inches  of  limestone,  with  intercalated  clay 
partings  occur  here.  The  limestone  contains  various  brachiopcds,  and  is 
the  Osgood  limestone.  Cystideans  are  often  found  on  the  upper  or  lower 
surface  of  the  limestone  layers,  partly  exposed,  but  cau  not  be  freed  from 
the  rock.  Occasionally  Cystideans  are  found  free  in  the  clay  partings 
between  the  limestone  Twent\-four  inches  of  clay  next  follow  and 
forms  the  highest  level  at  which  Cystideans  were  found  by  Mr.  J.  F. 
Hammell,  although  none  were  found  by  us.  Six  feet  of  clay  shale,  the 
Upper  Osgood  clay,  succeed,  followed  by  the  Cliff  rock  or  Laurel  lime 
stone. 

The  locality  here  described  is  not  a  rich  tfystidean  locality,  but  strati- 
graphically,  the  beds  which  along  Big  Creek  carry  ilie  Cystideans  were 
also  present  here,  and  the  information  of  Mr.  Hammell  made  it  possible 
to  locate  the  position  of  the  Cystidean  beds  iu  the  Osgood  series  very  ac- 
curately. 

69.  A  quarter  of  a  mile  south  of  Cauaan  a  road  turns  westward,  and 
within  a  mile  and  a  hall'  reaches  an  exposure  of  the  Clinton,  where  the 
road  descends  one  of  the  upper  branches  of  the  Dry  Fork  Valley.  Tbe 
Clinton  is  21  inches  thick,  has  a  salmon-brown  color,  and  contains  masses 
of  a  whitish  rock.  The  fossils  are  liiaenm  dat/tonensis,  Pkctambonileg 
trantverMlU  var.  elegantuUt,  Leptaena  (Strophomena)  rkomboidalw,  'Stropho- 
laena  (OrtiwtheAu)  tenuis,  Clinton  precursor,  Strophmnena  polenta,  Coma- 
rotuxkia  ecobina,  Clathropora  frondoea,  and  Ilkinopora  verrucosa. 

Above  the  Clinton  the  Lower  Osgood  clay,  the  Osgood  limestone,  the 
upper  Osgood  clay  and  the  Cliff  rock  may  be  recognized.  The  flinty  rock 
near  the  top  of  the  Cliff  rock  is  found  50  feet  above  the  Clinton. 
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Wave  marks  occur  in  Dry  Fork  86  feet  below  the  Clinton.  The  ridges 
run  N.  70  W.,  and  are  about  20  inches  apart. 

60.  The  Clinton  is  exposed  on  the  Madison- Canaan  road,  half  a  mile 
northeast  of  its  crossing  over  the  west  fork  of  Indian-ken  tuck  Creek. 
Famttella  steilata  is  very  common  at  its  proper  horizon  farther  down  the 


J.      HALLS  RIDGE   TO   CANAAN   AND  THE  COUNTY   LIHK 

6t.  A  considerable  thickness  of  Clinton,  as  nearly  as  I  can  remember 
about  30  inches  (not  recorded),  was  exposed  about  a  mile  south  of 
Canaan,  where  the  road  descends  into  a  deep  valley  and  turns  eastward. 
It  is  again  exposed  where  the  road  ascends  the  opposite  side  of  the  valley 
and  continues  as  the  Hall's  Ridge  road. 

62.  At  the  most  southern  outcrop  on  Hall's  Ridge  the  Clinton  is  32 
inches  thick,  and  has  a  salmon-brown  color. 

63.  On  tbe  eastward  extension  of  Hall's  Ridge,  on  the  land  nf  Ab. 
Rogers,  the  Clinton  is  poorly  exposed  iu  tbe  roadway.  Tbe  thickness  is 
at  least  12  inches. 

64.  On  tbe  White-eye  Hill  road,  a  mile  southeast  of  Canaan,  the 
Clinton  is  12  to  15  inches  thick,  bas  a  reddish-brown  color,  and  contains 
fragments  of  a  whitish  rock.  Above  it  are  six  inches  of  basal  Niagara 
limestone,  14  fe£t  of  the  lower  Osgood  clay,  50  inches  of  the  Osgood 
limestone,  and  the  upper  Osgood  clay 

65.  The  Clinton  is  exposed  at  several  points  on  the  road  east  of 
Canaan.  Directly  north  of  Canaan,  at  the  edge  of  town,  it  is  exposed 
in  a  ravine.  The  Clinton  is  here  36  inches  thick,  and  varies  from  light 
reddish  brown  to  salmon  brown  in  color.  The  various  Osgood  beds  are 
also  well  exposed. 

66  Going  from  Canaan,  a  third  of  a  mile  westward  and  two  miles 
northward,  a  stream  is  crossed  just  before  reaching  a  school  house  and 
church.  West  of  the  road  the  Clinton  is  exposed  in  tbe  bed  of  the 
stream.     It  is  thirty-three  inches  thick  and  has  a  salmon  brown  color. 

67.  A  mile  further  north,  just  north  of  the  Jefferson  County  line,  a 
stream  crosses  the  road,  and  a  short  distance  east  of  the  same  it  exposes 
tbe  Clinton.  The  Clinton  is  47  inches  thick,  and  bas  a  salmon  brown 
color.  Lenses  of  a  whitish  rock  are  not  uncommon  at  various  levels. 
The  fossils  are  IUatnui  daytonensu,  IU&env*  ambiguug,  Orthu  caUigramma 
var.  euortkie,  SfropAomena  hanovermm,  Strophomena  patertia,  Clathropora 
frondoto,  Pfiaenopora  fimbriate,  and  Rkinopora  verrucosa. 

Above  the  Clinton  are  six  inches  of  tbe  basal  Niagara  limestone; 
11^  feet  of  the  Lower  Osgood  clay ;  30  inches  of  the  Osgood  limestone, 
with  Piitoerinu*  qKinmiformM ;  four  feet  of  tbe  Upper  Osgood  clay,  and  a 
considerable  thickness  of  the  Cliff  rock  or  Laurel  bed. 
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K.      BARBEBSVILLE   AND    NORTHEASTERN   CORNER   OP  COUNTY. 

68 — 69.  The  Clinton  is  veil  exposed  southwest  of  Barbersville,  and 
at  various  points  along  the  road  from  Barbersville  to  Hicks'  Postomce, 
where  the  road  takes  a  south  westerly  course  before  reaching  Hicks'  Post- 
office. 

70.  Precisely  four  miles  east  of  Canaan,  in  a  direct  line,  is  a  school 
house  on  an  east  and  west  road.  A  short  distance  eastward  a  light  red 
limestone  about  eight  inches  thick,  presumably  a  portion  of  the  Clinton 
limestone,  is  exposed  in  the  roadbed.  Farther  eastward  the  Lower  Silu- 
rian is  exposed,  with  Iseperditia  eaecigena,  Mwchitonia  hammeUi,  Orthoceraa, 
and  a  lamellibranch. 

71.  Towards  the  southeast,  in  the  bed  of  a  dry  run,  alight,  reddish- 
brown  ruck  was  seen,  which  may  occupy  the  Clinton  horizon,  but  it  was 
impossible  to  identify  its  horizon  with  certainty.  About  a  third  of  a  mile 
westward  a  few  salmon-brown  Clinton  bowlders  were  seen. 

72.  Two  miles  directly  northward,  on  Poplar  Ridge,  there  is  another 
school  house  at  a  road  angle.  A  third  of  a  mile  eastward  the  road  turns 
northward,  and  west  of  the  road,  while  digging  a  well,  about  30  inches 
of  a  reddish  brown  rock  were  struck,  similar  to  the  dry  run  exposure  just 
mentioned.     This  may  also  represent  the  Clinton  horizou. 

L.      PARIS   CK038INO. 

Park  Grossing. — Nine  miles  southwest  of  Dupont,  on  the  railroad  lead- 
ing from  North  Vernon  to  Louisville,  is  Paris  Crossing.  The  Devonian 
crinoidal  limestone  is  exposed  half  a  mile  south  of  the  village,  on  tbe 
western  side  of  the  railroad ;  about  five  feet  are  exposed.  The  cement 
rock,  a  blue,  fine-grained  stone,  of  value  commercially  near  Charles- 
town  and  southward,  is  about  three  feet  thick.  The  Corniferous  is  ex- 
posed down  to  the  level  of  the  railroad  track,  five  feet,  but  its  total 
thickness  is  about  seven  feet  or  a  little  more.  The  Upper  Niagara,  a 
dolomitic  limestone,  is  about  25  feet  thick.  It  is  exposed  along  the  banks 
of  Graham  Creek,  east  of  the  railroad.  A  short  distance  southward  the 
railroad  crosses  a  road  by  means  of  a  trestle.  This  point  is  called  the 
Under-cut.  Opposite  the  Under-cut,  the  lower  banks  of  Graham  Creek 
expose  about  five  feet  of  AValdron  shale,  full  of  fossils.  These  fossils 
have  been  collected  chiefly  by  collectors  living  in  Hanover,  Indiana ;  the 
collectors  have  obtained  at  this  point  a  large  part  of  the  fossils  first  cited 
from  Waldron,  Indiana. 

See,  in  this  connection,  a  description  of  the  section  at  the  Tunnel  Mill, 
south  of  Vernon,  in  Jennings  County. 
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M.      BID  CiiEEK,    FKOM  l>UPONT   EASTWARD. 

73.  A  short  distance  with  of  Dupont  the  railroad  crosses  Big  Creek. 
Half  a  mile  up  the  stream  tbe  clay  of  the  Waldron  shale  horizon  is  quite 
fossiliferouB,  and  contains  the  following  species : 

Ihmeanelta  borealig,  Streptelasma  radicam,  Oyatkophyttum  calyeulum,  Stri- 
atopora  gorbyi,  Faimitez  ejiinigerus,  Callopora  eleganhda,  Fenextella  tp. ,  Le- 
canocrinui  pu&ilhts,  Eueai 'yptoerinm  crastut,  Orthia  (RhipidomeUa)  hybrida, 
OrthU  (DalmaneUa)  degantula,  Orihotetet  tubplana,  Ptectambonitss  *p., 
Leptaena  rhombaidalis,  Spirifer  eritptw,  Spirifer  nutgarerais,  W/iitfiddeHa 
nitida,  Camarotirchia  negkcta,  C.  adnui,  V.  whitii,  Anaxlrophia  internatctns, 
Atrypa  reticularis,  PUdyottoma  iriagarense,  CornulUee  proprita. 

Farther  up  the  creek,  about  two  miles  east  of  Dupont,  is  the  Reuben 
Walker  bridge.  The  Cliff  rock  here  is  at  least  36  feet  thick,  and  has  been 
worked  for  bridge  foundations.  It  is  a  first-class  quality  of  rock,  com- 
parable witb  the  Laurel  limestone  in  the  more  northeastern  counties. 
The  Waldron  clay  overhanging  the  Cliff  rock  is  14  feet  thick  east  of  the 
bridge.  Farther  up  stream,  the  base  of  the  Cliff  rock  is  found  nearly 
eight  feet  below  the  Osgood  limestone.  On  ascending  the  stream,  all 
three  formations  are  frequently  exposed, 

74.  The  localities  which  have  furnished  most  of  the  cystideans 
collected  by  Mr.  J.  F.  Hammell  begin  about  three  miles  west  of  Bryants- 
burg  and  extend  up  Big  Creek  for  two  or  three  miles.  Along  this  stretch 
the  cystidean  beds  are  frequently  exposed. 

75.  About  two  miles  west  of  BryanUburg,  on  the  north  side  of  the 
stream,  the  following  very  typical  section  was  found.  Mr.  Hammell 
supplied  the  data  as  to  the  cystidean  beds. 

Several  feet  of  clayey  shale,  overlaid  by  two  feet  of  more  indurated 
clay  rock,  being  the  upper  part  of  the  lower  Osgood  clay.  Greenish  clay 
shale,  a  few  inches,  with  few  but  very  fine  cyatideans ;  hard,  greenish 
clay  shale,  eight  inches  thick,  the  main  cystidean  bed  ;  eight  inches  of 
greenish  clay  shale,  rarely  with  cystideans.  Twenty-one  inches  of  irreg- 
ular limestone  layers,  with  ffolocystitee  wykojji,  if.  vpangfori.  Twelve 
inches  of  clay  shale,  with  limestone  nodules,  containing  Stephanoorinia, 
Ewxdyptocrimts  and  Caryocrinus  hammetii ;  in  places  it  is  full  of  fossils,  and 
in  others  it  is  barren.  Eighteen  inches  of  a  very  bard  crinoidal  limestone, 
with  Hdoeyntites  ornat'm  on  its  surface  next  succeeds,  and  above  this  is  clay. 
A  limestone  layer,  one  and  one-half  inches  thick,  is  sometimes  found  seven 
inches  above  the  hard  limestone ;  it  contains  HolocysHtes  omatw.  The 
cystideans  continue  to  be  found  in  the  clay  beds  for  about  20  inches  above 
the  thin  limestone ;  Bdoeyetites  gyrinm  is  found  here.  The  space  be- 
tween this  aud  the  base  of  the  Cliff  rock  is  about  five  feet.  It  is  the 
Upper  Osgood  clay  horizon,  but  contains  thin  limestone  layers  at  various 
horizons. 
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The  cystidean  beds  include,  therefore,  the  upper  part  of  the  Lower 
Osgood  clay,  the  Osgood  limestone  and  the  lower  part  of  the  Upper 
Osgood  clay. 

76.  This  is  the  most  northern  point  along  Big  Creek,  according  to 
Mr.  J.  F.  Hammell,  where  the  cystidean  beds  are  exposed.  If  so,  they 
recur  again  in  the  bed  of '  Big  Creek  farther  northward  in  Jefferson 
County. 

Ripley  Coumtt. 
n.     big  creek  and  west  fork  of  [ndian-kentuck. 

77.  In  Ripley  County,  a  mile  and  a  half  north  of  the  county  line, 
Big  Creek  is  crossed  by  an  iron  bridge,  on  the  road  to  New  Marion.  The 
Osgood  limestone  here  contains  DalmatiUet  limvlurus,  PUdambomtat  trans- 
vertalw,  Leptaena  (Struphomena)  rhomboidalii,  Orlhu  flobellilea,  OrOuz  eU- 
gantida,  Orihxt,  related  to  0.  daytonewis,  Atrypa  reticularis,  Spirifer  radi- 
abut,  Caryoerinus  ornatua  and  Piaocrinut  gemmiformis. 

78.  Haifa  mile  northward,  on  the  land  of  Orvin  Campbell,  the  same 
limestone  contains  also  Oolymene  noeuta. 

79.  A  mile  north  of  the  county  line,  the  west  fork  of  Indian-ken  tuck 
is  crossed  by  a  road.  The  Osgood  limestone  contains  Pisacrinvs  gemmi- 
formis.  The  Lower  Osgood  clay  is  well  exposed  down  stream.  The 
Upper  Osgood  clay,  with  the  lower  part  of  the  Cliff  rock,  are  seen  on 
ascending  the  hill. 

0.      EAST   FORK  OF  IHDIAN-KJLNTUCK. 

80.  Directly  east  of  Haney*8  Corner  the  Clinton  is  48  inches  thick. 
Its  color  is  salmon  brown.  The  Osgood  aeries  is  also  exposed.  The 
Clinton  is  again  seen  half  a  mile  eastward,  just  before  reaching  a  church. 

81.  A  mile  north  of  Haney's  Corner  a  branch  of  Indian-kentuck  ex- 
poses the  Clinton.  It  is  48  inches  thick,  is  of  a  salmon-brown  color  and 
shows  no  pebbles.     It  contains  many  fossils. 

Above  the  Clinton  are  10  inches  of  a  siliceous,  reddiah-brown  rock— 
the  basal  Niagara.  The  Lower  Osgood  shaly  clay  is  11  feet  thick.  Near 
its  top  a  cystidean  was  found.  The  Osgood  limestone  is  represented  by 
25  inches  of  limestone,  eight  inches  of  clay  and  10  inches  of  limestone. 
The  Upper  Osgood  clay  ie  10  feet  thick.  The  Cliff  rock  is  exposed  at 
the  cross-roads  northward. 

82.  About  a  mile  northeast  of  Barbersville  the  Clinton  is  36  inches 
thick  and  of  salmon-brown  color. 

S3.     A  mile  farther  north  the  salmon-brown  Clinton  is  30  inches  thick. 
84.     Half  a  mile  farther  north  and  one  and  one-half  mike  directly 
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oast  of  H aiicy's  Corner  is  the  farm  bouse  of  Mr.  Means.  The  Clinton 
is  exposed  in  the  run  in  the  field  northwest  of  the  house.  It  is  salmon 
brown  in  color,  is  21  inches  thick  and  contains  lUaemu  amlngum,  Proetus 
determinate,  Orthis  elegantula,  PlectamboniUs  transversalis  var.  serieea,  hep- 
taena  (Strophomend)  rhomboidalis,  Stropkomma  hanoverensis,  Skrophomena 
tenuis,  Clinton  precursor,  Phaenopora  jimbriata,  Ehinopora  verrucosa,  As- 
pidopora  parmvla. 

Four  feet  below  the  Clinton  Tetradium  minor  is  found,  accompanied  by 
Orthis  biforala  and  Streptelasma  corniculum.  Immediately  below  is  a  dark 
brown  rock  with  fucoidal  markings,  similar  to  the  layer  in  the  Saluda 
Creek  exposures.  Three  feet  lower  is  the  bluish  layer  with  Murchisonia 
hammeili  and  Ortkoceras. 

85.  A  mile  north  of  Haney's  Corner,  and  then  a  little  over  a  mile 
eastward,  the  road  crosses  a  stream.  Here  the  Clinton  seems  to  be  sili- 
ceous and  of  a  reddish  brown  color.  It  is  five  to  six  inches  thick.  Some 
distance  above  is  limestone  with  Pisoerinus  gemmiformis,  the  Osgood  lime- 
stone. 

86.  A  mile  northeastward,  where  the  east  and  west  road  crosses  the 
creek,  and  is  joined  by  the  creek  road,  there  is  an  exposure.  It  is  a  little 
over  a  mile  west  southwest  of  the  southern  end  of  Benbam's  Corner. 
The  Clinton  is  here  54  inches  thick.  Its  color  is  salmon  brown.  No 
pebbles  were  seen. 

Above  the  Clinton  are  nine  inches  of  the  siliceous  reddish  brown  rock, 
identified  as  Clinton  in  some  of  the  more  eastern  and  southeastern  sec- 
tions. Above  this  are  1GJ  feet  of  the  Lower  Osgood  clay  shale,  12 
inches  of  limestone  with  Pisoerinus  gemmiformis,  Caryoerinvs  ornatus,  a 
WhtifiddeUa  related  to  W.  cylindrica,  Orthis  degantuia,  Atrypa  reticularis, 
and  Duncaneila  bvrealis.  Above  are  four  to  six  inches  of  day  and  12 
inches  of  limestone,  the  two  limestones  representing  the  Osgood  limestone. 
The  fossils  occur  in  the  limestone  and  the  clay  immediately  above. 

Below  the  Clinton  are  Lower  Silurian  fossils.  Tetradium  is  common 
five  feet  below  the  Clinton. 

87.  A  mile  south  of  the  cemetery,  near  the  southern  end  of  Benbam's 
Corner,  along  a  creek  road,  the  Clinton  is  25  inches  thick,  and  of  a  sal- 
mon brown  color.  It  continues  to  be  exposed  for  half  a  mile  up  the 
creek,  and  is  richly  fossil  if  eroua.  Only  IUcemu  daylonmsis  and  Trip- 
ksia  ortoni  were  recorded.  Pebbles  are  very  rare.  Five  feet  below  the 
Clinton,  Tetradium  is  common. 

Northward,  where  the  road  leaves  the  creek,  the  Osgood  beds  are  ex- 
posed.    Just  south  of  Benham's  Corner  the  Cliff  rock  occurs. 

88.  A  mile  down  the  creek,  following  the  road,  a  road  turns  off  di- 
rectly southward.  In  a  direct  line  the  locality  is  about  three-fourths  of  a 
mile  southwest  from  the  last.  The  Clinton  is  here  at  least  16  inches 
thick  and  has  a  salmon-brown  color.    A  few  white  pebbles  occur. 
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89.  About  a  mile  east  of  the  last  locality,  just  before  reaching  a  school 
house,  the  Clinton  is  exposed  along  the  roadside.  The  exposure  may  be 
reached  by  going  from  Cross  Plains  one  mile  northward  and  a  little  over 
a  mile  westward.  The  Clinton  here  varies  from  six  to  nine  inches  in 
thickness.  The  upper  portion  at  one  point  is  crinoidal,  and  has  a  salmon- 
brown  color.  The  middle  and  lower  portion,  and  usually  all  of  this  tbin 
layer  of  Clinton,  is  conglomeritic.  Some  of  the  white  pebbles  are  three 
inches  long,  but  most  of  the  pebbles  are  small,  about  the  size  of  fine 
gravel.  Even  in  this  conglomeritic  portion  there  are,  here  and  there, 
crinoidal  remains  of  salmon-brown  color.  The  lower  part  of  the  conglom- 
eritic layer  at  times  has  a  black  color,  and  then  is  unlike  anything  ever 
seen  in  the  western  Clinton.  In  various  parts  of  the  Clinton  conglomcrale 
layer  the  much  rolled  fragments  of  Lower  Silurian  fossils  may  be  distin- 
guished. Orthie  occidental™  is  the  most  common  species.  In  the  clay 
beneath  the  Clinton  Lower  Silurian  fossils  are  abundant. 

P.      TRIBUTARIES  OF   WILSON'S  FORK.       CROSS  PLAINS. 

90.  Two  miles  west  of  Cross  Plains,  at  a  spring  in  the  roadside,  the 
Clinton  is  13  inches  thick,  and  has  a  salmon-brown  color.  It  contains 
small  white  pebbles,  similar  to  those  at  Osgood,  but  smaller,  varying 
from  one-quarter  to  one-balf  inch  in  size.  It  contains  lUaenut  daykmenmx 
and  OrOiocerat  ignotum. 

91.  At  the  north  end  of  Cross  Plains  Village  a  siliceous,  light  red- 
dish brown  rock  is  seen.  Its  thickness  is  about  nine  inches.  It  is  over- 
laid by  whitish  rock,  followed  by  shale — the  Lower  Osgood  shale. 

92.  A  mile  north  from  Cross  Plains,  and  then  a  mile  west  on  the 
crossroad,  an  exposure  is  found  in  the  bed  of  a  stream.  The  Clinton  is 
a  silicious,  reddish  brown  rock.  The  Lower  Osgood  clay  shale  occurs 
above.     The  Cincinnati  group  occurs  below. 

93.  Half  a  mile  northward,  on  the  east  and  west  road,  occurs  another 
exposure.  From  the  cemetery  at  Benham'e  Corner  the  road  leads  east 
one  sixth  of  a  mile,  south  three-quarters  of  a  mile,  after  one  eastward 
turn  in  the  road,  south  one-quarter  of  a  mile,  then  east  three-quarters  of  , 
a  mile.  The  Clinton  is  exposed  in  a  little  stream  bed  north  of  the  road. 
It  is  siliceous,  reddish  brown  in  color,  and  nine  inches  thick.  The  blue 
Cincinnati  rocks  occur  below. 

Q.       01.EA.N  TO   VERSAILLES. 

94.  Ooing  from  the  cemetery  at  Benham's  Corner  one  mile  north,  and 
then  a  short  distance  east,  the  road  crosses  a  small  stream.  North  of  the 
road  the  stream  gives  a  fine  exposure  of  the  salmon-brown  Clinton,  36 
inches  thick.  Lenses  of  white  rock  occur  in  the  Clinton,  but  no  real 
pebbles  were  noticeable 
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95.  Half  a  mile  northwest  of  Olean,  on  the  road  leaving  the  north 
end  of  the  village,  the  salmon-brown  Clinton  is  24  inches  thick. 

The  Clinton  is  again  exposed  before  reaching  the  northern  line  of 
Brown  Township. 

96.  Northwest  of  Olean  the  Clinton  is  exposed  at  several  points 
where  streams  cross  the  road.  A  little  over  half  a  mile  northward  there 
is  a  stream  which  exposes  the  Clinton  at  a  small  fall  west  of  the  road. 
It  has  a  salmon-brown  color,  is  50  inches  thick,  and  is  full  of  fossils.  Bast 
of  the  road  there  are  two  rails  in  the  Madison  beds.  The  lowest  and 
highest  of  these  is  known  as  Cooper' s  Falls.  The  upper  strata  are  here 
29  feet  below  the  base  of  the  Clinton,  and  28  feet  above  the  base  of  the 
falls,  giving  a  total  section  of  57  feet  to  the  Madison  beds.  These  Madi- 
son beds,  however,  resemble  the  sections  given  by  the  falls  near  Laurel 
more  than  those  at  Madison,  in  that  there  is  a  considerable  quantity  of 
clayey  shale  in  the  section. 

97.  Three-fourths  of  a  mile  northward  the  Clinton  is  exposed  at  the  top 
of  Curran's  Falls,  east  of  the  road  and  a  short  distance  north  of  the  junc- 
tion of  two  roads.  The  Clinton  is  of  ft  salmon-brown  color,  is  46  inches 
thick,  and  near  the  bottom  contains  plenty  of  white  pebbles,  similar  to 
those  found  at  Osgood.  The  pebbles  are  usually  one-fourth  of  an  inch  in 
length,  but  some  two  inches  long  are  found.  The  pebbles  sometimes 
show  the  presence  of  worm  burrows,  filled  with  the  salmon-brown  Clinton 
material.  These  pebbles  may  have  been  formed  from  a  Lower  Silurian 
stratum,  such  as  is  frequently  found  immediately  beneath  the  Clinton. 

98.  A  mile  and  three-quarters  northwards,  the  Clinton  east  of  the 
road  is  64  inches  thick.     It  contains  lenses  of  white  rock. 

99.  The  first  Clinton  outcrop  along  the  road,  going  south  from  Ver- 
sailles, occurs  one-third  of  a  mile  north  of  the  locality  just  mentioned. 
Clinton  bowlders,  derived  from  the  field,  are  found,  however,  at  various 
points  farther  northward. 

100.  In  the  southwestern  part  of  Versailles,  on  the  road  .to  Tangle- 
wood,  west  of  a  saw-mill,  so  many  Clinton  bowlders  have  been  picked"  up 
in  the  fields  that  the  line  of  Clinton  outcrop  can  be  well  followed.  The 
Clinton  here  contains  many  white  pebbles. 

R.      VERSAILLES  TO  OSGOOD. 

101.  Versailles — about  five  miles  south  of  Osgood.  About  two  miles 
south  of  Osgood  the  old  road  to  Versailles  leaves  the  pike  and  takes  a 
straighter  but  more  hilly  course  for  Versailles.  About  a  mile  farther  on. 
Cedar  Creek  comes  within  50  feet  of  the  road.  Poor  wave  marks  occur 
in  one  layer  of  limestone  in  the  bed  of  the  creek,  the  ridges  running 
N.  80  W.  The  rock  along  both  sides  of  the  bank  is  Lower  Silurian.  The 
highest  exposures  on  the  hillside  and  along  the  small  branch  entering 
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Cedar  Creek  from  the  west,  are  still  Lower  Silurian,  although  some  of 
these  Lower  Silurian  limestones  are  very  white  and  lithologically  re- 
semble some  of  the  Niagara  limestones  found  elsewhere.  Lower  Silurian 
fossils,  however,  overlie  these  white  limestones  and  exclude  the  idea  of 
the  presence  of  Niagara  rocks  in  this  vicinity. 

101  a.  About  two  miles  southward,  the  old  road  to  Versailles  passes 
down  a  steep  incline  into  the  deep  valley  of  a  branch  entering  Cedar 
Creek  from  the  west.  About  opposite  to  the  beginning  of  this  steep  de- 
scent of  the  road  the  bed  of  Cedar  Creek,  over  a  hundred  feet  down, 
shows  limestone  beds  with  well  defined  wave  marks,  the  ridges  running 
N.  18  W.,  the  create  being  23  to  25  inches  apart  and  from  one  to  one 
and  one-third  inches  above  the  deepest  part  of  the  depression  between 
the  ridges.  Lower  Silurian  fossils  are  very  common  at  this  low  level,  Ten- 
taaditee (species  unknown) , Ortkw (DalmaneUa)  tettudinaria  and  Strophomena 
filUexta  being  common.  Lower  Silurian  fossils  occur  up  to  the  very  sum- 
mit of  the  hills  bordering  the  valley. 

Ascending  the  hill  on  the  side  of  the  valley  formed  by  the  branch  of 
Cedar  Creek  already  mentioned,  the  rather  steep  road  enters  Versailles 
from  the  north.  A  very  detailed  section  of  the  upper  portion  of  the  ex- 
posures along  this  road  was  prepared  and  will  serve  to  show  some  of  the 
main  Hthological  features  of  the  upper  Lower  Silurian  at  this  point.  The 
section  is  given  in  descending  order,  going  from  the  north  end  of  Main 
Street,  in  Versailles,  northwards  down  the  road. 

In  the  clay  overlying  the  limestones,  at  the  very  top  of  the  section,  are 
found  Orthis  (Platyttrophia)  biforata,  Orthw  (HerberteUa)  occidental!*,  Stro- 
phomena sulcata  and  CaUopora  (Monticulipora)  ramota,  showing  that  no 
Upper  Silurian  rocks  occur  at  this  point.  Beneath  the  clay  occur :  five 
inches  of  limestone,  siliceous,  with  concretionary  bodies  of  small  size,  and 
containing  at  one  place  a  specimen  of  Bymonycliia  (Ambonychia)  radiata; 
10  inches  of  limestone,  with  fossil  shells  replaced  in  part  by  crystalline 
calcite;  11  inches  of  solid  bluish  limestone,  apparently  with  Imchilina; 
15  inches  of  irregularly  seamed  limestone,  bluish  and  brownish,  with  an 
interior  cast  of  Bymmyckia  (Ambonychia)  radiata;  19  inches  of  more  solid 
blue  limestone ;  41  inches  of  a  bluish,  more  clayey  rock,  weathering  along 
minute  cracks  to  a  brownish  color,  giving  the  rock  a  sort  of  reddish  effect 
at  a  distance.  This  rock  at  times  has  a  purplish-brown  hue,  and  appar- 
ently contains  ItochUinaeiibnodota;  beneath  it  are  eight  inches  of  solid  blue 
limestone;  15  inches  of  fragments  of  rock  with  Itochilina  subnodaia ;  15 
inches  of  solid  blue  limestone  with  Tetradhtm  minor  on  the  upper  surface. 
Towards  the  east,  along  the  creek  side,  this  layer  shows  fine  vertical  bor- 
ings, possibly  made  by  annelids ;  beneath  this  layer,  on  tbe  creek  side, 
are  eight  inches  of  clay ;  four  inches  of  limestone ;  four  inches  of  lime- 
stone ;  six  inches  of  limestone ;  10  inches  not  exposed  ;  48  inches  of  a 
rubbly-brown,  clayey  rook,  like  the  much  cracked  Igochilina  layer  men- 
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tinned  above ;  five  feet  not  exposed.  Then,  along  the  roadside  again,  11 
inches  of  a  more  solid  rock  layer,  full  of  fossils,  especially  along  the  upper 
surface,  such  as  Bytsmychia  (Ambonyehia)  radiala,  and  the  thicker  species  ., 
otbryozoa;  seven  inches  of  solid  blue  limestone,  with  brytaoa  well  shown 
along  the  upper  surface;  six  inches  not  exposed;  nine  inches  of  solid 
blue  limestone,  with  numerous  vertical  holes ;  four  inches  of  thin  lime- 
stone layers;  16  inches  of  very  solid  blue  limestone.  Next  come  106 
inches  of  brownish  and  bluish,  thin,  practically  unfossiliferous  shales,  with 
good  shaly  partings ;  10  inches  of  solid  blue  limestone;  eight  inches  of 
shale ;  seven  inches  of  blue  limestone ;  five  inches  of  shale.  Next  come  17 
inches  of  limestone  with  Bymmychia  (Ambonyehia)  radiata  and  Telradium 
minor;  beneath  it,  separated  by  a  clayey  parting-  come  16  inches  of  blue 
limestone  with  Orlhie  (Platyttrophia)  biforaia  and  Tetrculium  minor;  45 
inches  of  a  rubbly-blue  limestone,  with  frequent  specimens  of  Tebradivm  ; 
33  inches  of  similar  stone  with  Tetradium ;  15  inches  of  solid  rook,  com- 
posed almost  altogether  of  Telradium.  Then  occur  16  inches  of  bluish 
clay  with  FavhteUa  steUafa,  followed  by  12  inches  more  of  clay;  four 
inches  of  limestone,  with  frequent  specimens  of  OrthU  (Pfatyttropkia)  hi- 
forata,  and  Orthis  (HerberteBa)  gmvala,  of  very  characteristic  form,  and 
quite  common ;  76  inches  of  shaly  rock,  containing  several  thin  limestone 
courses ;  eight  inches  of  limestone  in  two  layers,  with  numerous  fossils, 
among  these  Strophomena  (Rafinetquina)  aliernata;  18  inches  of  clayey 
rock;  four  inches  of  solid  limestone;  15  inches  of  thinner  limestone 
courses;  eight  inches  of  limestone;  five  inches  of  limestone.  Then,  go- 
ing down  the  hill,  there  are  about  30  feet  of  rocks  not  well  exposed  along 
the  road.  Beneath  this  occur  40  feet  of  very  fossiliferous  strata,  contain- 
ing an  abundance  of  all  sorts  of  fossils,  down  to  the  level  of  the  creek. 
Among  these  fossils  are :  Orthis  (HerberteUa)  sinuata,  Strophomena  fili- 
tcxta,  Strophomena  (Rafinexquina)  aiternaia,  Leptama  (Strophomena)  tenui- 
ttriata,  Rhynchotrema  (RhynchoneUa)  capax,  Pterinea  demitta,  and  Strep- 
idaema  eornieulum. 

In  condensed  form  the  section  may  be  said  to  consist  of  five  feet  of 
limestone,  five  and  a  half  feet  of  the  hochilina  bearing  clayey*  rock,  a 
Tetradium  layer,  one  foot  thick ;  two  and  two-thirds  feet  of  limestone 
rock ;  four  feet  of  the  clayey  rock,  similar  to  that  containing  Itoehilina 
higher  up ;  nine  feet  of  limestone  layers,  a  total  so  far  of  27  feet,  chiefly 
of  limestone.  Beneath  this  are  found  nine  feet  of  unfossiliferous  brownish 
and  bluish  shales,  two  and  a  half  feet  of  limestone  and  shale,  12$  feet  of 
layers  containing  Telradium,  with  a  layer  containing  Favistella  beneath, 
a  total  distance  of  52  feet  beneath  the  top  of  the  section.  Next  beneath 
are  10  feet  of  chiefly  clayey  material,  often  with  shaly  partings,  three 
feet  of  limestone,  thirty  feet  of  unknown  character  and  about  40  feet  of 
very  fossiliferous  limestones  and  clayey  shales  to  the  bed  of  the  creek,  a 
total  of  125  feet  to  the  section. 
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A  third  way  of  describing  the  section  would  be,  a  thickness  of  85  feet 
of  rock  and  shale  but  moderately  supplied  with  fossils,  underlaid  by  40 
feet  of  fossiliferous  limestones  and  shales. 

In  this  form  the  section  can  be  used  to  determine  the  relative  position 
in  the  Lower  Silurian  of  various  exposures  along  Laughery  Creek  and 
its  branches  in  Ripley  County.  The  Clinton  is  exposed  on  the  south- 
western side  of  Versailles.  The  Niagara  is  not  present  in  the  immediate 
vicinity  of  Versailles,  although  found  farther  westward.  It  is  not  prob- 
able that  the  Niagara  occurs  anywhere  towards  the  east  of  Versailles,  the 
line  of  outcrop  passing  from  Osgood  toward  the  west  of  Versailles. 

102.  About  half  a  mile  east  of  Osgood,  on  an  east  and  west  road,  at 
least  four  inches  of  Clinton  rock  are  exposed.  It  is  of  salmon-brown 
color  and  contains  many  white  pebbles.  Some  of  the  pebbles  are  three 
inches  long.  Beneath  the  Clinton  is  a  four-iDch  layer  of  white  limestone 
with  Lower  Silurian  fossils,  which  has  furnished  the  material  for  the 
pebbles. 

103.  About  a  mile  and  a  half  south  of  Osgood,  at  the  end  of  a  short 
branch  of  the  railroad,  is  Nick  Wagner's  quarry.  The  Laurel  formation 
is  here  well  exposed,  and  the  following  thicknesses  of  limestone  are 
secured,  the  ledges  being  followed  from  the  bottom  upward :  6,  16,  8,  3, 
10,  7,  4,  5£,  8, 5,  6,  7,  5,  5  inches.  From  the  eastern  side  of  the  quarry 
a  creek  flows  eastward.  This  exposes,  several  hundred  yards  away,  a 
ledge  of  limestone  on  a  level  with  the  base  of  the  quarry,  with  PUocrinua 
gemmiformis.     Shaly  rock  seems  to  underlie  it. 

104.  A  mile  southwest  of  Osgood,  on  the  northern  side  of  the  railroad 
track,  is  Al.  Ashman's  quarry. 

Beginning  with  the  bottom,  the  Laurel  limestone  presents  the  following 
layers:  16,  9,  3£,  8,  9,  5,  11,  11,  8,  6,  10,  14,  8,  11  and  4  inches. 

105.  In  the  northeastern  part  of  Osgood,  along  the  road  south  of  the 
railroad  track,  the  Clinton  is  23  inches  thick.  It  has  a  salmon-brown 
color  and  at  its  base  includes  pebbles  of  a  whitish  Lower  Silurian  lime- 
stone. The  fossils  are  Itiaeniu  dayUmeimu,  lltaenus  ambiguus,  Pkctambo- 
nitet  trg.nwersali&  var.  eleganttda,  Orthis  calligramma,  Rhiiwpora  verrucosa, 
lleliolites  tubtubulaius. 

•  Above  the  Clinton  is  the  Lower  Osgood  clay  horizon,  about  76  inches 
thick.     Then  come  in  several  limestone  beds  with  Atrypa  retUnUaris. 

106.  At  the  north  end  of  Osgood  are  some  quarries  exposing  the  Os- 
good limestone,  about  30  inches  thick.  Tbe  Clinton  is  found  eastward 
in  the  bed  of  a  stream  in  a  Geld,  eight  feet  below  the  Osgood  limestone. 
The  partings  between  the  Osgood  limestone  layers  contain  many  fostils. 
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S.       OSGOOD  TO  NAPOLEON   AND    VICINITY. 

107.  From  Osgood  two  miles  northward  on  the  Napoleon  pike,  and 
thence  eastward  one  mile,  there  ia  an  exposure  of  the  Clinton  in  the  bed 
of  a  stream  north  of  the  road.  The  Clinton  is  here  quarried  for  road 
material.  It  is  of  salmon-brown  color,  is  34  inches  thick,  and  at  its  very 
base  contains  pebbles  and  brecciated  fragments  of  white  rock.  Lenaea 
of  white  rock  occur  at  various  levels  in  the  Clinton. 

The  layer  of  Cincinnati  limestone  just  beneath  the  Clinton  ia  very 
white  and  fine-grained,  and  probably  furnished  a  part  of  the  pebble  ma- 
terial at  the  base  of  tbe  Clinton. 

The  fossils  in  the  Clinton  are :  Hkenvt  daytonenris,  IUamu  madisoni- 
anttt,  PUcbanbonUes  tramvertali*  var.  ekgantula,  LepUma  (Strophomerui) 
rhomboidalis,  Strophomena  hanoverensw,  Strophomena  patents,  Strephomena 
tenuis,  Ortiiti  calligramena  var.  euorthis,  OrfhU  (Ptntysbropkia)  biforata, 
Orthis  (DaLmandla)  elegantula,  Ctathropora  frondota,  Pfuenopora  fimbriata, 
Pachydietya  bifureata,  Paekydietya  turgida,  Rhinopora  verrucosa,  Sdiolitet 
tubtubuiatu*,  Favorite*  favosa*,  large  tubes,  Hah/rites  catentdatvs,  Ct/ath- 
ophyllum  calitndum. 

108.  The  Clinton  is  exposed  a  quarter  of  a  mile  farther  east,  on  the 
roadside  east  of  a  cemetery.  Twenty  six  inches  are  here  seen,  but  the 
exposure  is  not  a  good  one. 

109.  A  mile  eastward,  and  then  a  mile  northward,  the  northern  end 
of  a  long  hill  ia  reached.  Going  down  into  the  valley  northward,  solid 
layers  of  Lower  Silurian  limestone  are  found  53  feet  below  the  summit 
of  the  hill  land.  The  limestone  is  two  and  one  half  feet  thick,  and  is 
underlaid  by  eight  and  one-half  feet  of  shaly  stone  similar  to  that  found 
in  the  section  immediately  north  of  Versailles.  At  Versailles  the  shale 
layer  is  about  nine  feet  thick  and  is  found  about  28  feet  below  the  top 
of  the  exposed  section.  The  Clinton  occurs  at  Versailles  not  far  above 
the  top  of  the  section  as  exposed  north  of  town.  Judging  from  this  the 
level  of  the  Clinton  should  occur  considerably  below  tbe  hill  top  at  sec- 
lion  109,  here  described.  The  Lower  Silurian  limestone  further  down  the 
hill,  and  also  half  a  mile  westward,  where  a  stream  crosses  the  east-west 
road,  contaius  concretions  enclosing  fossil  remains. 

110.  A  mile  and  a  half  northwest  of  the  last  locality,  on  the  road  to 
Napoleon,  the  salmon  brown  Clinton  is  14  inches  thick.  It  contains 
Ortfioceras  virgulatnm  (?)  and  Phwnopora  fimbriala.  The  Lower  Silurian 
limestone  immediately  beneath  is  white  in  color,  and  ia  penetrated  from 
above  by  worm  burrows  which  are  filled  by  salmon-brown  Clinton  ma- 
terial. The  burrows  were  evidently  made  in  Clinton  times.  A  short 
distance  westward,  southeast  of  a  road  corner,  the  Laurel  limestone,  or 
Cliff  rock,  is  quarried  by  Jos.  Hemstedt 
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111.  From  this  road  corner,  half  a  mile  westward  and  then  half  a 
mile  northward,  the  Osgood  limestone  with  Piaoerinta  aemmiformis  is  ex- 
posed on  the  east  side  of  the  road  at  a  creek  crossing.  A  little  over 
half  a  mile  northward  the  Clinton  is  exposed  just  south  of  a  road  comer. 
The  Clinton  is  exposed  several  times  a  quarter  of  a  mile  farther  north. 
Beneath  the  Clinton  at  this  locality  there  is  a  four-inch  layer  of  white 
Lower  Silurian  limestone,  with  over  three  feet  of  clayey  material,  full  of 
loose  fossils.     The  locality  number  refers  to  this  exposure. 

112.  A  third  of  a  mile  northward  is  an  excellent  exposure  of  the 
Clinton  on  the  east  side  of  the  road  in  a  stream  bed.  Its  thickness  is 
five  feet.  Its  color  is  salmon  brown.  It  contains  lenses  and,  in  places, 
even  layers  of  white  rock.  This  rock,  in  places,  contains  worm  burrows 
filled  with  the  salmon  brown  material  from  the  layers  immediately  above. 
The  fossils  are  Strophomena  hanove-reneis,  OriAis  ealligramma  var.  dinorthU, 
Clathroporafrondota,  Bhinopora  verrucosa,  Heliolitet  siibtubnlatue  and  Favo- 
rites tuagarensis. 

113.  The  Clinton  is  exposed  along  a  stream  bed  a  third  of  a  mile 
northward,  north  of  the  crossroads,  and  also  a  quarter  of  a  mile  and 
again  half  a  mile  east  of  this  road  corner. 

114.  At  Napoleon  the  stream  bed  exposes  the  white  Laurel  limestone. 
North  of  the  town,  a  fifth  of  a  mile  east  of  the  Napoleon -Greensburg 
road,  the  Osgood  limestone  is  exposed  in  the  stream  bed.  Along  the 
same  stream,  nearly  three-quarters  of  a  mile  north  of  Napoleon,  the 
salmon-brown  Clinton  is  exposed  on  the  west  bank.  It  is  14  inches 
thick  and  overlies  a  hard,  whitish  or  grayish,  shaly  parted  limestone.  A 
fifth  of  a  mile  northward  the  east  bank  of  the  stream  exposes  Lower  Si- 
lurian rock,  richly  fossil iferous. 

115.  A  quarter  of  a  mile  southward,  on  the  west  side  of  the  stream, 
north  of  the  roadbed  there  is  an  exposure  of  salmon-brown  Clinton  two 
feet  thick.  It  is  not  exposed  in  the  roadbed,  nor  on  its  southern  side. 
The  place  of  the  Clinton  seems  to  be  occupied  by  a  hard,  whitish,  shaly 
parted  limestone.  The  exact  relation  of  this  rock  to  the  Clinton  is  not 
known,  the  intermediate  region  being  not  sufficiently  exposed.  But  it 
is  not  impossible  that  the  Clinton  turns  within  a  few  feet  to  a  fine- 
grained, whitish  limestone.  Above  the  Clinton  lie  three  or  four  inches 
of  clayey  white  limestone,  then  12-15  inches  of  Madison-like,  brownish 
limestone.  The  Osgood  limestone  occurs  several  feet  higher  up,  west- 
ward, in  the  roadside.  Below  the  Clinton  are  thin  courses  of  brownish 
and  bluish  shaly  and  clayey  limestone,  without  fossils,  excepting  worm 
burrows. 

116.  A  third  of  a  mile  westward,  and  then  a  quarter  of  a  mile  north- 
ward, just  north  of  a  road  corner,  a  small  branch  crosses  the  road  at  the 
house  of  David  L.  Eaton.  The  base  of  the  Cliff  or  Laurel  limestone  is 
exposed  along  the  road,  and  atso  above  the  stream  east  of  the  road.    Only 
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two  and  one-half  feet  are  exposed.  Beneath  this  are  three  inches  of 
shale,  six  inches  of  clayey  limestone,  nine  inches  of  shale,  four  inches  of 
limestone,  and  then  a  little  over  four  feet  of  shale.  This  shale  does  not 
seem  to  occur  in  the  sections  near  Osgood.  It  replaces  in  part  the  base 
of  the  Laurel  bed.  Below  this  shale  is  found  the  top  layer  of  the  Osgood 
limestone.  It  is  11  inches  thick,  and  contains  Pberiam  gemmiformw, 
lliaentte  ingignw,  and  other  fossils.  Beneath  this  layer  are  found  two  feet 
of  softer,  irregular  bedded  limestone,  which  weather  back,  and  evi- 
dently correspond  to  the  rubbly  limestone  of  the  sections  near  Osgood. 
Beneath  this,  but  west  of  the  road,  down  the  stream,  are  found  12—15 
inches  of  the  Madison-like,  brownish,  clayey  rock.  Below  this  are  two 
to  three  inches  of  the  whitish  basal  Niagara  limestone  with  crinoid  beads. 
The  Clinton,  immediately  beneath,  thickens  within  a  short  distance,  on 
going  eastward  down  the  stream,  from  15  to  fully  30  inches.  Its  color 
is  salmon  brown.  The  top  of  the  Lower  Silurian  is  formed  by  a  white 
limestone  layer. 


T.     MOST  NORTHERN  EXPOSURES  ON  LAUGHER Y  CREEK  AND  ITS  DECATUR 
COUNTY   BRANCHES. 

117.  The  Rolling  and  Wagner  school  house  locality  was  visited  on  a 
former  occasion.  The  Clinton  is  about  one  foot  thick,  and  has  a  salmon- 
brown  color.  Above  the  Clinton  were  two  feet  of  whitish  limestone, 
apparently  the  Osgood  limestone.  The  shaly  layers  immediately  above 
correspond  to  the  shaly  layers  as  seen  at  the  last  described  locality.  See 
in  this  connection  the  New  Point  section,  where  this  shale  does  not  occur, 
and  where  the  section  can  be  better  compared  with  the  Osgood  section. 

118.  A  mile  eastward,  the  Clinton  is  exposed  along  tbe  road  side, 
south  of  the  bridge  leading  across  Laughery  Creek.     It  is  salmon  brown 

in  color.     Its  total  thickness  is  unknown. 

119.  The  Clinton  is  exposed  again  nearly  two  miles  northward,  nearly 
half  a  mile  south  of  New  Pennington,  in  a  small  stream  bed.  The  Lower 
Silurian  is  crossed  by  the  road  bed. 

120.  A  mile  east  of  New  Pennington  a  stream  exposes,  along  its 
banks,  the  fossiliferous  Lower  Silurian. 

121.  A  road  leads  southward  on  the  western  side  of  the  stream.  A 
mile  and  a  half  southward  along  this  road  the  salmon-brown  Clinton  is 
exposed  west  of  tbe  road,  along  the  high  banks  of  tbe  stream.  It  occurs 
again  at  various  points  farther  southward.  None  of  these  exposures  have 
any  considerable  thickness,  but  the  total  thickness  of  the  Clinton  is 
probably  not  exposed. 
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U.      NEW  POINT. 


New  Point  Quarry. — A  mile  north  of  New  Point,  east  of  the  road, 
along  a  branch  of  Bait  Creek,  at  the  east  end  of  the  Big  Four  quarries,  a 
quarter  of  a  mile  weat  of  Rossville.  Along  the  creek  the  salmon-brown 
Clinton  is  33  inches  thick.  It  contains  Ctatkropoi-a  frondona  and  numer- 
ous other  fossils.  Below  the  Clinton  is  a  white  layer  of  Lower  Silurian 
limestone,  underlaid  by  softer  blue  limestones  and  clayey  shales. 

Over  the  Clinton  lie  44  inches  of  a  clayey  limestone;  above  this  lie  18 
inches  of  rubble  limestone  with  clayey  partings;  the  limestone  is  fossil  if- 
erous,  and  weathers  back.  Above  this  are  two  feet  of  rubble  limestone, 
weathering  less  easily,  and  containing  numerous  fossils.  Above  this  lies 
a  12-inch  layer  of  solid  limestone,  the  Osgood  limestone.  Immediately 
above  begins  the  Cliff  bed  or  Laurel  limestone.  This  part  of  the  section 
corresponds  closely  to  the  section  at  104,  at  the  quarry  a  little  over  a  mile 
southwest  of  Osgood,  and  also  to  the  lower  part  of  the  section  at  116, 
David  L.  Eaton's,  two  miles  south  of  Napoleon.  The  railroad  company 
quarries  the  inferior  clayey  rock  just  above  the  Clinton,  under  the  name 
of  a  soap-stone,  the  lower  layer  being  eight  inches  thick,  the  upper  26 
inches.  The  inferior  rubble  limestone  comes  out  in  ascending  order  in 
15,  12-15,  24  and  12-24-inch  layers,  according  to  the  quarrymen.  This 
rock  consists  essentially  of  irregular  limestone  patches  in  a  soft,  clayey 
rock  which  will  not  withstand  weathering.  Over  this  is  an  18-20  inch 
layer  of  a  clayey  rock  which  will  not  withstand  weathering,  which  is 
called  the  soap  stone  ledge.  Over  this,  according  to  the  quarrymen,  lie 
the  following  layers  of  white  limestone:  8,  36,  18,  9,  12,  9,  14,  10,  8,  7, 
6,  4,  3  inches  These  upper  layers  are  composed  of  an  excellent  quality 
of  white  limestone.  The  lower  eight-inch  layer  may  possibly  represent 
the  Osgood  limestone  of  the  creek  section.  The  upper  layers  are  the  CI i ft 
or  Laurel  limestone.  The  lower,  Osgood,  beds  should  not  be  used  for 
purposes  where  weathering  may  endanger  the  rock.  The  softness  of  the 
same  layers  200  feet  away,  along  the  creek,  shows  their  inferior  character 
when  exposed  to  weathering.  Sometimes  the  upper  two  to  four  inches 
of  Clinton  are  so  firmly  utrited  to  the  base  of  the  Niagara,  as  to  be  quar- 
ried up  with  the  latter. 

V.      BIO   OHAHAM   CREEK   AND   LITTLE  OTTER   CREEK. 

122.  The  most  eastern  exposure  of  the  Clinton  along  Big  Graham 
occurs  a  little  over  a  mile  south  of  Versailles,  on  the  road  to  Titusville. 
Its  thickness  could  not  be  determined  ;  its  color  was  salmon  brown. 

I'iZ.  The  next  exposure  is  a  mile  and  a  half  southwest  of  Versailles, 
on  the  road  to  Tangle  wood  church,  where  a  small  stream  crosses  the  road. 
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It  is  near  the  Adam  Caplinger  house.  The  Clinton  is  28  inches  thick, 
has  a  salmon-brown  color,  and  contains,  near  the  base,  pebbles  of  white 
rock. 

Above  the  Clinton  are  six  to  eight  feet  of  greenish- brown  shales,  the 
equivalent  of  the  Osgood  clay. 

The  Clinton  contains  the  following  fossils:  IUtmut  amhiguvt,  ProetuB 
determinate,  Pleetambonites  trangwr«alis  var.  elegantula,  Lepttena  (Stropho. 
•mend)  rhomboidalU,  Stropkomena  hanoverenxis,  Strophomena  tenuis,  Clinton 
precursor,  OrtMi  calligramma  var.  euorthis,  Ortkis  elegantula  var.  parva, 
Atrypa  Uttaeorrugata,  Clathrapora  frondwa,  Heliotitet  subtubulatw. 

About  four  or  five  feet  beneath  the  Clinton  base,  fragments  of  Lower 
Silurian  rocks  were  dug  out  of  the  bottom  of  the  stream  bed,  and  con- 
tained in  the  bluer  layers:  Orthu  (Platyxtrophia)  biforata,  Orthut  (Her- 
berieUa)  occidentals  and  Protarea  vetusta.  In  the  white  limestones,  associ- 
ated with  the  bluer  layers,  are  frequent  specimens  of  Tetradixim,  fre- 
quently penetrated  by  the  limestone  cement  along  vertical  cavities,  prob- 
ably caused  by  boring  animals. 

124.  Three' quarters  of  a  mile  westward  and  half  a  mile  southward  is 
Tangle  wood  church.  A  stream  crossing  the  road  shows  the  Clinton, 
quite  a  distance  east  of  the  road.  The  Clinton  is  of  salmon-brown  color 
and  contains  white  pebbles. 

Above  the  Clinton  are  eight  feet  of  clayey  shale,  the  Lower  Osgood 
clay.  Then  32  inches  of  limestone  in  several  courses,  some  of  them  sep- 
arated by  thic  clay  layers.  The  lower  layer  of  limestone  contains  a 
WhitfieldeUa  related  to  Wk.  cylindrica.  Above  the  Osgood  limestone, 
west  of  the  road,  there  is  no  exposure  for  about  four  feet ;  this,  with  the 
lower  portion  of  the  next  higher  exposures,  gives  a  total  thickness  of 
about  six  to  eight  feet  to  the  Upper  Osgood  clay.  Above  this  lie  10  feet 
of  white  limestone,  the  Laurel  bed.  Tbe  upper  layer  of  this  limestone  is 
coarse  grained  and  contains  DeUmanifes  limidurus,  Pisocrinm  gemmiformU, 
Atrypa  reticularis  and  Spirifer  cn'spus  are  found  at  various  levels.  The 
Laurel  bed  is  worked  under  tbe  name  of  Kail's  quarry. 

The  Laurel  bed  is  also  exposed  northward  at  John  Jackson's  quarry,  a 
quarter  of  a  mile  west  of  the  Adam  Caplinger  exposure. 

126.  Nearly  two  miles  southward,  where  the  creek  road  crosses  over 
to  the  north  side  of  the  creek,  going  west,  a  small  stream  enters  from  the 
south.  The  Clinton  in  this  stream  is  only  four  inches  thick,  and  is  full 
of  white  pebbles.  Tbe  Lower  Silurian  beneath  the  Clinton  is  a  mass  of 
whitish  rock  fragments  and  clay,  at  least  five  feet  thick. 

126.  A  mile  westward,  on  a  road  leading  northward  from  the  creek 
road,  the  salmon-brown  Clinton  is  15  inches  thick,  and  includes  white 
pebbles  near  its  base.  It  contains  Orthut  eaUigramma  var.  euorthti,  Phw- 
nopora  fimbriata,  Helidites  Bubtubtdatut,  Halysiles  catenvlatus. 
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Above  the  Clinton  are  at  least  six  feet  of  soft,  clayey  shale,  and  then 
white  limestone  with  a  W hitfiddtlla  related  to  Wh.  eylindrica. 

Immediately  below  the  Clinton  is  white  Lower  Silurian  limestone,  with 
a  species  of  Lophospira  and  Orthit  biforata.  In  the  creek  bed  are  thick 
massive  clayey  limestones,  with  LeperdUia  and  other  remains,  similar  to 
the  upper  beds  of  Lower  Silurian  age,  north  of  Versailles. 

127.  A  little  over  half  a  mile  westward,  south  of  the  Big  Graham, 
where  the  road  crosses  to  the  southern  side,  at  least  10  inches  of  salmon- 
brown  Clinton,  containing  pebbles,  are  exposed. 

128.  A  fourth  of  a  mile  westward,  a  partly  abandoned  road  leaves 
the  creek  road  and  ascends  the  valley  of  a  branch,  northward.  About  a 
mile  and  a  half  north  of  the  Big  Graham  this  branch  is  joined  by  another 
stream.  Along  the  road,  near  the  junction,  the  Clinton  boulders  are 
often  eight  inches  thick  and  contain  pebbles.    The  color  is  salmon  brown. 

129.  Half  a  mile  southwest  of  the  junction  of  the  northern  branch 
with  the  Big  Graham,  a  small  stream  crosses  the  road  east  of  William 
Mut.h's  house,  just  before  reaching  the  point  where  the  creek  road  crosses 
over  to  the  north  side  of  the  creek.  The  Clinton  in  the  stream  bed  is 
four  inches  thick,  has  a  salmon-brown  color,  and  contains  white  pebbles. 

The  Lower  Osgood  clay  shale  and  the  Osgood  limestone  are  well 
exposed. 

The  section  along  the  creek  road  does  not  show  any  Clinton. 

130.  Nearly  a  mile  southwest  of  this  locality  is  the  Michigan  Road. 
Along  the  creek  road,  a  hundred  feet  northeast  of  its  junction  with  the 
Michigan  Road,  the  Clinton  is  absent. 

The  base  of  the  Niagara  is  represented  by  a  four-inch  layer  of  bluish- 
white  limestone.  The  clayey  shale  and  rubble  stone  above  this  represent 
the  Osgood  clay,  and  are  about  eight  feet  thick.  Three  layers  of  limestone 
with  the  interbedded  clayey  shale,  measure  three  feet  in  thickness,  and 
represent  the  Osgood  limestone.  Fossils  are  found  in  this  stone,  and  in 
the  clay  immediately  above. 

Below  the  basal  Niagara  is  a  four-inch  layer  with  Labedua.  Below 
this  layer  Lower  Silurian  fossils  are  common. 

In  the  Osgood  beds,  in  the  limestone  layers  and  the  associated  clays, 
are  found  Orthis  caUigmmma  var.  euorihU,  WhitfiddeUa,  a  form  related  to 
Wh.  eylindrica,  Atrypa  reticularis  and  Spirifer  radiatux.  Loose  slabs  of 
Osgood  limestone  contained  in  addition :  Dalmanites  limvlurus,  OrtkU 
(Dalmandla)  elegaidvla,  PleetamboniUs  transversalis,  Rhyncholrela  cuneata 
var.  ameriama,  Pisocrinxu  gemmiformit,  Stepltanocrimis  oegoodensis,  and 
Caryocriraa  tp. 

131.  On  the  southern  side  of  the  Big  Graham,  a  short  distance  south 
of  the  last  exposure,  and  at  the  northern  end  of  New  Marion,  the  Clin- 
ton is  also  absent.  The  basal  Niagara  is  eight  inches  thick.  It  is  over- 
laid by  lOj  feet  of  Lower  Osgood  clay,  34  inches  of  the  Osgood  lime- 
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stone,  in  several  courses  with  clay  partings,  and  six  feet  of  the  Upper 
Osgood  clay.  The  lower  part  of  the  Cliff  rock  is  seen  farther  up  the 
road ;  at  least  10  feet  are  exposed. 

Below  the  basal  Niagara  are  20  inches  of  blue  shaly  clay,  and  then 
nine  feet  of  clay  with  numerous  Lower  Silurian  fossils.  There  are  five 
feet  of  solid  limestone,  beneath  which  there  are  three  feet  of  clayey  lime- 
stone like  the  layers  containing  Leperditia,  north  of  Versailles. 

The  Osgood  limestone  and  the  immediately  overlying  clays  contain 
many  Niagara  fossils.  Those  from  the  clay  can  be  easily  secured.  In 
addition  to  the  fossils  found  north  of  the  creek,  there  are  here  seen  i 
Ltpt(sna  rhomboidalu  and  Spirifer  eudora. 

The  Laurel  limestone  contains  P-UDcrimu  benedicti. 

132.  The  Clinton  is  also  absent  along  the  Big  Graham,  where  crossed 
by  the  New  Marion-Butler ville  road,  one-half  mile  west  of  New  Marion. 
The  basal  Niagara  limestone  is  11  inches,  thick.  The  Lower  Osgood  clay 
is  at  least  eight  feet  thick.  The  Osgood  limestone  and  the  Upper  Osgood 
clay  were  not  measured.     The  Cliff  rock  is  at  least  15  feet  thick. 

Below  the  basal  Niagara  are  six  inches  of  clay  with  Streptelatma  eorni- 
culum,  OrtkU  oaaidentalit,  and  Callopora  (Ckaetdea)  dalei.  The  highest 
limestone  layer  of  Lower  Silurian  age  contains  Laberhia. 

133.  A  mile  and  a  third  west  of  New  Marion  the  Butlerville  road  is 
crossed  by  a  small  stream.  West  of  its  junction  with  the  Big  Graham 
the  Clinton  is  exposed  on  the  hillside.  It  is  seven  inches  thick,  has  a 
salmon-brown  color  and  contains  plenty  of  white  pebbles  in  the  lower 
half. 

Immediately  beneath  the  Clinton  is  a  white  Lower  Silurian  limestone 
similar  lithologically  to  that  composing  the  pebbles. 

134.  A  mile  and  a  half  south  west  ward,  where  Haines'  branch  crosses 
the  east  and  west  road,  south  of  the  Big  Graham,  the  upper  18  inches 
of  the  Clinton  do  not  contain  pebbles.  The  lower  four  inches  of  the 
Clinton  contain  numerous,  chiefly  small,  pebbles.  The  total  thickness  is 
22  inches ;  the  color  is  salmon  brown. 

The  basal  Niagara  is  siliceous  and  u>  nine  inches  thick.  The  upper 
layer  of  limestone  of  Lower  Silurian  age  is  of  drab  color  and  is  four 
inches  thick.     Beneath  are  six  feet  of  Lower  Silurian  rock. 

135.  A  mile  west  of  the  Haines'  branch  exposure,  where  the  road 
reaches  the  creek  and  soon  after  becomes  indistinct,  the  salmon-brown 
Clinton  is  10  inches  thick.  The  lower  six  inches  contain  pebbles,  some 
of  them  two  inches  long. 

The  basal  Niagara  is  three  inches  thick.  The  Lower  Osgood  clay  is 
nine  feet  thick.  The  Osgood  cystidean  limestone  is  42  inches  thick  and 
contains  lUaenus  ioxita  and  other  fossils. 

136.  No  Clinton  is  exposed  200  feet  west  of  the  last  locality.  It  is 
certainly  absent  in  the  stream  bed,  one-fourth  of  a  mile  south  west  ward. 
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137.  Half  a  mile  westward,  west  of  the  cemetery  northeast  of  Ben- 
ville,  the  stream  exposure*  show  one  inch  of  Clinton  of  salmon-brown 
color,  consisting  chiefly  of  small  pebbles,  but  also  containing  Orthii  colli- 
gramma  var.  euorthU  and  Stropkamena  polenta.  The  basal  Niagara  is  two 
and  one-half  inches  thick.  The  bluish  rock  at  the  top  of  the  Lower  Silu- 
rian is  four  inches  thick.  It  was  cracked  before  the  deposition  of  the 
Clinton  material  began,  and  salmon-brown  Clinton  material  now  fills  up 
the  cracks.     At  some  points  along  the  stream  no  Clinton  can  be  found. 

138.  The  northeastern  exposure  of  the  Lower  Silurian  along  Little 
Otter  Creek  is  two  and  one  half  miles  northwest  of  New  Marion,  in  a 
direct  line,  and  two  and  one-fourth  miles  east  of  the  county  line.  No 
Clinton  is  present.  The  white  siliceous  limestone,  usually  found  above 
the  Clinton  in  the  western  part  of  Ripley  County  is  here  two  inches  thick. 
The  15  inches  of  thin  layers  of  white  limestone  beneath  the  two  inch 
layer  resemble  thin  Niagara  flagging  stones,  but  are  believed  to  be  of 
Lower  Silurian  age.  Beneath  this  is  a  dark  shale  with  fucoidal  mark- 
ings, resembling  the  dark  shale  with  the  fucoidal  markings  in  the  Saluda 
Creek  exposures. 

139.  A  mile  south  west  ward,  south  of  a  school  house,  the  road  expo- 
sure does  not  show  any  Clinton,  but  a  little  westward,  along  the  roadside, 
the  Clinton  was  at  least  six  inches  thick  and  contained  white  pebbles. 
Its  color  is  salmon  brown. 

140.  A  mile  westward,  where  the  creek  is  crossed  by  a  road,  one- 
fourth  mile  east  of  the  county  line,  there  is  no  Clinton.  The  basal 
Niagara  limestone  is  white  and  siliceous,  like  that  near  Benville.  The 
upper  portion  of  the  Silurian  is  bluish  and  contains  many  specimens  of 
Byiwnychia  radiata  and  other  more  common  fossils.  The  Osgood  lime- 
stone contains  Pitocrmvs  gemmiformis.  The  Lower  Osgood  clayey  shale 
is  well  exposed  on  the  northern  side  of  the  creek,  west  of  the  road  cross- 
ing. 

W.       BIG   OTTER  CREEK    AND   BRUSH   CREEK. 

141.  The  Al.  Ashman  quarry,  locality  104,  is  found  a  little  over  a 
mile  southwest  of  Osgood,  north  of  the  railroad.  There  is  an  almost 
continuous  exposure  of  the  Laurel  formation  for  nearly  three-fourths  of 
a  mile  westward  to  where  the  salmon-brown  Clinton  is  exposed  in  the  creek 
bed  east  of  an  old  abandoned  road,  northeast  of  a  farmhouse.  The  Clin- 
ton is  at  least  six  inches  thick.  The  thin  basal  Niagara  is  not  exposed. 
The  clayey  bed  immediately  above  is  44  inches  thick.  This  layer  often 
resembles  the  Madison  bed,  which  is,  however,  Lower  Silurian.  Above 
the  clayey  rock  are  40  inches  ef  clayey  and  rubbly  limestone,  followed 
by  three  inches  of  clay,  and  then  by  1 1  inches  of  solid  Osgood  limestone. 
The  Cliff  or  Laurel  limestone  can  not  be  sharply  distinguished  from  the 
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Osgood  limestone,  the  Osgood  bed  forming  the  base  of  the  almost  con- 
tiouous  limestone  section.  I  examined  the  clay  layers  immediately 
above  and  below  the  Osgood  limestone  for  cystideans,  bat  did  not  find 
any. 

142.  A  mile  west-northwest,  east  of  a  branch  of  the  creek,  along  the 
roadside,  the  salmon  brown  Clinton  is  at  least  six  inches  thick.  It  con- 
tains a  few  small  white  pebbles.  Beneath  the  Clinton  lie  eight  inches  of 
white  Lower  Silurian  limestone  ;  then  Lower  Silurian  rock  full  of  bryo- 
zoans.  Above  the  Clinton,  ten  feet  eight  inches,  is  a  14-inch  layer  of 
Osgood  limestone,  with  Piaocrinvt  gemmijormit.  Below  this  thick  bed  are 
several  thinner  limestone  layers,  also  with  crinoidal  remains. 

143.  A  short  distance  westward  and  then  three-fourths  of  a  mile 
northward,  the  salmon  brown  Clinton  is  exposed  where  a  small  stream 
crosses  the  road.  It  is  15  inches  thick,  and  contains  a  few  white  lime- 
stone pebbles  three  inches  long.  Six  inches  below  the  Clinton  is  a  12- 
inch  layer  of  crystalline,  white,  glassy  limestone,  containing  long  cavities, 
in  some  cases  evidently  locating  the  former  presence  of  branching  bryo- 
zoans,  their  structure  being  still  retained  around  the  margins  of  the 
cavities. 

144.  The  Lower  Silurian  limestone,  nearly  two  miles  down  the  creek, 
south  of  a  road  crossing,  contains  concretions  around  small  fossil  remains. 

144a.  From  locality  142,  a  short  distance  westward,  and  then  half  a 
mile  north  on  the  Michigan  Road,  to  a  stream;  the  salmon-brown 
Clinton  is  at  least  eight  inches  thick;  total  thickness  not  known.  It  is 
cross-bedded.  Below  it  is  Lower  Silurian  limestone,  eight  inches  thick, 
containing  large  oolitic  concretions. 

144b.  A  short  distance  northeast,  at  another  road  crossing,  the  banks 
of  the  stream  expose  Osgood  limestone. 

144c.  Half  a  mile  northward,  on  the  east  side  of  the  stream,  the  bank 
exposes  15  inches  of  Osgood  limestone,  over  three  inches  of  clay,  and 
three  feet  of  rubbly  limestone. 

145.  A  mile  and  a  quarter  north  of  Osgood,  and  then  a  mile  and  a 
half  westward,  the  road  crosses  a  stream  emptying  into  the  northern 
branch  of  Big  Otter  Creek.  South  of  the  road  the  upper  layer  of  Os- 
good limestone  is  14  inches  thick ;  it  is  underlaid  by  three  inches  of  clay, 
and  then  by  19  inches  of  limestone  in  thin  courses,  the  whole  represent- 
ing the  Osgood  limestone.  Below  are  found  20  inches  of  thin  rubble 
limestone  with  clay  partings.  Then  39  inches  of  Madison-like,  light 
brown,  clayey  rock,  fairly  solid,  but  becoming  soft  under  the  influences 
of  weathering. 

146.  Farther  down  the  stream,  west  of  the  Michigan  road,  the 
salmon-brown  Clinton  is  exposed.  A  considerable  distance  west  of  the 
road  the  Clinton  is  well  exposed,  and  is  24-27  inches  thick.  It  contains 
CLathropora  frondosa  and  HeUotite*  imbtvindatu»..     The  Clinton  rests  upon 
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white  Lower  Silurian  limestone.  This  is  penetrated  by  worm  burrows 
filled  with  salmon-brown  Clinton  material.  Farther  down  stream  the 
Lower  Silurian  limestone  below  the  Clinton  is  four  to  eight  inches  thick, 
contains  numerous  concretions,  and  also  bryozoans  and  gasteropoda.  The 
upper  surface  of  the  Lower  Silurian  is  a  little  uneven,  the  base  of  the 
Clinton  being  let  down  into  the  depressions  of  the  Lower  Silurian. 

147.  A  mile  directly  westward,  where  the  two  main  forks  of  the 
northern  branch  of  Big  Otter  Creek  meet,  there  are  three  feet  of  salmon, 
brown  Clinton  limestone  exposed. 

148.  Half  a  mile  southward  the  Clinton  is  batter  exposed.  It  is 
salmon  brown  in  color  and  50  inches  thick.  Above  it  are  40  inches  of 
the  Madison  like  clayey  rock,  40  inches  of  rubble  limestone  and  a  15 
inch  layer  of  Osgood  limestone,  with  a  tbin  clay  layer  between  this  and 
the  rubble  limestone  beneath. 

Below  the  Clinton  are  two  inches  of  white  Lower  Silurian  limestone, 
three  feet  of  clayey  material  with  bryozoans  and  fragments  of  thin  lime 
stone,  a  12  inch  layer  of  limestone  with  bryozoans,  eight  inches  of  .clay, 
three  feet  of  more  solid  limestone  with  Tetrodium,  then  three  feet  of 
fossiliferous  limestones  alternating  with  clay,  finally  four  feet  of  solid 
limestone  full  of  fossils  and  containing  numerous  limestone  concretions. 

149.  Half  a  mile  down  the  creek,  west  of  the  road  where  it  crosses 
over  to  the  western  side  of  the  creek,  the  salmon  brown  Clinton  is  15  to 
18  inches  thick.  It  contains  very  few  pebbles.  Ten  and  one-half  feet 
above  the  Clinton  the  Osgood  limestone  is  12  inches  thick;  the  rubbly 
limestone  occurs  below. 

150.  Half  a  mile  southward  the  steep  banks  east  of  the  creek,  15 
feet  above  the  creek,  show  an  18  insh  bed  of  Lower  Silurian  limestone 
full  of  Tetrodium;  three  feet  higher  up,  loose  blocks  of  Labeekia  are 
found. 

151.  Half  a  mile  southward,  northwest  of  a  school  house,  at  the  road 
corners  west  of  the  creek,  the  top  of  Lower  Silurian  section  contains 
concretions  in  the  limestone  layers.  Above  this  are  specimens  of  Labechia 
and  then  25  feet  above  the  creek  is  found  the  salmon-brown  Clinton. 
Only  eight  to  12  inches  are  exposed,  and  this  is  evidently  not  the  total 
thickness.  It  contains  lenses  and  even  thin  intercalated  layers  of  whitish 
limestone.  A  hnndred  feet  north  of  the  school  house  the  Clinton  contains 
white,  fine  grained  limestone  pebbles  of  Lower  Silurian  origin. 

152.  About  two  miles  down  the  creek,  along  the  road  going  west 
from  the  creek,  the  Clinton  is  absent,  but  a  pebble  of  Clinton  rock,  three 
inches  long,  nearly  as  broad,  and  one-half  inch  thick,  was  found  within 
two  inches  of  the  base  of  the  white  basal  Niagara  limestone.  Its  color  was 
salmon  brown,  mixed  with  blackish.  Immediately  beneath  was  clay 
with  Tetrodium,  then  Lower  Silurian  fossils,  and  farther  down  was  Lower 
Silurian  limestone  with  small  concretions.  The  base  of  the  Niagara  was 
40  feet  above  the  creek. 
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153.  East  of  the  creek,  along  the  same  road,  the  Niagara  is  underlaid 
by  clay  and  then  the  Tetradium  layer.  The  Clinton  is  absent.  Some 
distance  di>wn  is  Lower  Silurian  limestone  with  concretions,  and  Still 
farther  down  is  limestone  with  oetracod  remains,  among  others  a  species 
with  a  vertical  groove,  near  the  middle  of  each  valve,  extending  a  short 
distance  downward  from  the  hinge. 

154.  A  mile  southwestward  down  the  creek,  northward  along  the 
road  leading  up  from  the  creek,  worm  burrows  of  a  very  peculiar  charac- 
ter are  found  in  the  Lower  Silurian.  They  resemble,  crudely,  specimens 
of  Orthoeerca,  with  partitions,  but  without  a  siphuncle. 

155.  South  of  the  road,  along  the  western  bank  of  the  creek,  the 
Lower  Silurian  limestone  contains  concretions.  A  little  higher  up  is 
found  the  basal  Niagara  limestone,  overlying  a  thin  blue  clay  layer,  with 
branching  bryozoans  of  Lower  Silurian  age. 

156.  Three-fourths  of  a  mile  southwestward  down  the  creek,  on  the 
western  side  of  the  creek,  large  Tetradium  masses  are  found.  They  be- 
long to  the  variety  which  seems  to  be  massive  below,  but  which  occa- 
sionally branches  above.  Immediately  above  is  the  white  basal  Niagara 
limestone,  15  inches  thick,  formed  of  thin  courses.  The  Clinton  is  ab- 
sent. Below  the  Tetradium  layer  is  Lower  Silurian  limestone  with  Urge 
oolitic  concretions,  fragments  of  Ortku  oceidentalis  and  OaRopora  dalei. 

157.  A  mile  and  a  half  southwestward  down  the  creek,  a  short  dis- 
tance north  of  the  railroad  crossing,  in  a  short  gully,  the  top  of  the  Lower 
Silurian  limestone  is  found  24  feet  above  the  base  of  the  creek.  It  con- 
tains concretions,  enclosing  fragments  of  Orthit,  Clay,  one  to  two  inches 
thick,  intervenes  between  this  and  the  basal  Niagara  limestone.  The 
latter  is  white  and  12  to  15  inches  thick.  The  region  of  the  Madison-like 
clayey  rock,  five  feet  thick,  is  not  exposed.  Rubble  limestone  and  clay, 
seven  feet  thick,  overlie  this  horizon ;  the  rubble  limestone  contains  good 
fossil  remains,  Spirifer  niagarentU,  A&rypa  reticularis,  Favistella.  Above 
this  is  a  12  to  15  inch  layer  of  solid  Osgood  limestone. 

X.      MTJBCATATUCK   CREEK   AMD  IT8  DECATUR  COUNTY  BRANCH. 

158.  About  two  miles  a  little  north  of  west  from  locality  152,  south 
of  the  road,  along  the  eastern  side  of  a  stream,  there  is  a  fairly  high 
bank  exposing  the  upper  part — three  feet — of  the  Madison-like,  bluish  and 
light  brown  clay  rock  which  belongs  at  the  base  of  the  Niagara  section. 
Above  this  are  six  feet  of  rubble  limestone  with  intercalated  clay  beds. 
Then  one  foot  of  solid  limestone,  the  Osgood  limestone. 

159.  A  little  over  three-quarters  of  a  mile  down  the  stream,  west  of 
the  road,  a  little  dry  run  exposes  the  base  of  the  Niagara  and  the  top 
of  the  Lower  Silurian  limestone  within  five  inches  of  each  other.  The 
intermediate  part  is  filled  with  blue  clay  and  the  Lower  Silurian  Labechia. 
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The  Clinton  is  absent.     Immediately  above  the  white  basal  Niagara  lime- 
stone occurs  the  Madison- like  clay  rock  mentioned  in  the  last  exposure. 

160.  From  Layton's  Mill  one  mile  southeastward,  and  then  half  a 
mile  southward,  the  road  is  crossed  by  the  Muscatatuck.  The  salmon- 
brown  Clinton  is  here  at  least  two  feet  thick.  It  is  not  all  exposed. 
The  Madison-like  clay  rock  is  two  and  one-third  feet  thick ;  the  rubbly 
limestone  is  four  and  one-half  feet  thick. 

161.  A  little  over  two  miles  down  the  creek,  northeast  of  the  junc- 
tion of  a  small  creek  with  the  Muscatatuck,  the  salmon-brown  Clinton 
varies  from  one-third  to  one  foot  in  thickness.  Beneath  the  Clinton  are 
four  feet  of  white  Lower  Silurian  limestone,  with  plenty  of  fossils. 

162.  A  mile  and  a  half  southwest  of  this  locality  the  Muscatatuck 
crosses  the  county  line.  A  mile  south  of  the  line  the  Muscatatuck  is 
joined  by  a  stream  from  the  east.  A  little  over  a  mile  up  this  stream, 
the  salmon-brown  Clinton  Is  exposed  at  a  very  low  fall;  it  ie  20  inches 
thick.  The  Clinton  contains  pebbles  of  white  limestone  6  to  8  inches 
long,  but  very  flat,  containing  Lower  Silurian  fossils,  among  others, 
Stropkomena  altemata.  Beneath  the  Clinton  lies  the  white  Lower  Silurian 
limestone,  which  furnished  the  pebbles. 

A  short  distance  down  stream,  north  of  the  road,  the  salmon-brown 
Clinton  varies  from  18  to  30  inches  in  thickness.  Its  uneven  base  rests 
on  white  Lower  Bilurian  limestone  containing  Stropkotnena  atiernata. 

163.  A  mile  down  the  stream,  along  the  roadside  on  the  southern 
bank,  the  top  of  the  Lower  Silurian  is  22  feet  above  the  creek.  The 
upper  layer  is  very  white,  and  contains  plenty  of  fossils  within  two  or 
three  inches  of  the  top.  Above  this  is  the  salmon-brown  Clinton,  12 
inches  thick;  then  the  Madison-like  clay  rock,  four  feet;  the  rubble 
limestone,  four  feet;  an  eight-inch  layer  of  solid  Osgood  limestone; 
five  feet  higher  up  the  base  of  the  Cliff  rock  or  Laurel  bed  is  reached. 

164.  Three-fourths  of  a  mile  westward,  directly  west  of  the  angle 
where  the  road  turns  south,  but  on  the  western  side  of  the  stream,  in  a 
sort  of  gully,  the  Lower  Silurian  is  well  exposed.  The  upper  layers  are 
composed  of  white  limestone,  containing  many  fossils,  especially  Sbropho- 
mena  altemata.  The  Clinton  is  absent.  Directly  above  the  Lower 
Silurian  occurs  the  base  of  the  Niagara,  a  light  brown  limestone,  one 
and  one-half  inches  thick ;  followed  by  the  Madison-like  clayey  rock,  four 
feet  thick;  the  rubbly  limestone,  three  feet  three  inches  thick,  con- 
taining* specimens  of  Orthocerag;  a  clay  bed  15  inches  thick;  eight  feet 
of  limestone,  the  Osgood  limestone  not  being  distinguishable  from  the 
base  of  the  Cliff  or  Laurel  bed. 
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JENNINGS  COUNTY. 

Y.      BIO   ORAHAM   AND  OTTER  CREEKS. 

165.  From  Benville,  in  Ripley  County,  the  road  goea  west,  then 
north,  then  west  again  to  the  Big  Graham.  The  salmon-brown  Clinton 
ie  here  only  one  inch  thick.  It  contains  numerous  small  pebbles,  and  is 
underlaid  by  four  inches  of  a  hard,  bluish,  Lower  Silurian  limestone. 

166.  Half  a  mile  down  the  creek,  on  the  south  bank,  there  is  a  good 
exposure  where  a  dry  run  enters  from  the  north,  the  water,  in  wet 
weather,  falling  down  the  steep  banks  of  the  creek  at  its  junction  with 
the  latter.  The  farm  house  of  William  Ransdall  lies  northwest  of  the 
locality.  Near  the  creek  level,  and  for  four  feet  above,  lies  the  soft, 
bluish,  argillaceous  limestone,  lithologically  similar  to  the  beds  contain- 
ing oitraeodt  near  New  Marion.  The  top  of  the  Lower  Silurian  is 
clayey  and  full  of  loose  fossils.  The  Clinton  is  absent.  The  base  of  the 
Niagara  is  16  feet  above  the  creek.  It  is  a  16-inch  layer  of  white  lime- 
stone. Above  it  He  nine  feet  of  clayey  shale,  the  Lower  Osgood  clay. 
Above  this  are  three  and  one-half  feet  of  Osgood  limestone,  then  three 
and  one-half  feet  of  the  Upper  Osgood  clay;  above  this  the  Cliff  rock  or 
Laurel  limestone  begins. 

A  good  exposure  of  the  Laurel  limestone  occurs  at  the  bridge  east  of 
San  Jacinto,  three  miles  down  the  creek. 

167.  From  Nebraska,  a  quarter  of  a  mile  southward,  a  quarter  west- 
ward, a  mile  southward,  half  a  mile  east,  the  road  leading  southward  to 
a  large  quarry  in  the  Laurel  formation  is  reached.  South  of  the  3ame, 
along  a  road  leading  down  into  the  creek  valley  (Otter  Creek),  a  good 
exposure  of  the  rocks  of  this  reigon  is  reached.  From  the  creek  to  the 
top  of  the  Lower  Silurian  the  distance  is  57  feet.  Lower  Silurian  fossils 
occur  near  the  summit  of  the  formation.  The  top  is  formed  by  two  to 
four  inches  of  blue  clay  and  one  and  one-half  inches  of  hard  clay  rock. 
The  Clinton  is  two  to  three  inches  think,  the  exact  amount  not  recorded. 
It  contains  pebbles.  Above  the  Clinton  are  nine  and  one-third  feet  of 
Lower  Osgood  shaley  clay,  there  being  an  indurated  layer,  four  inches 
thick,  twelve  inches  above  the  base  of  the  clay.  The  upper  part  of  this 
clay  contains  very  irregular  lenses  of  rubble  limestone  with  fossils.  These 
limestone  lenses  become  more  numerous  northeastward,  and  form  the  rub- 
ble limestone  immediately  beneath  the  Osgood  limestone.  At  the  pres- 
ent locality  the  solid  Osgood  limestone  is  24  inches  thick,  and  consists  of 
several  layers  with  thin  clay  partings,  containing  loose  fossils.  Above  are 
22  inches  of  Upper  Osgood  clay,  then  nine  and  one-balf  feet  of  softer  white 
limestone,  the  best  quarry  rock,  23  feet  thick,  beginning  above  this  level. 
All  of  the  white  limestone  above  the  Upper  Osgood  clay  belongs  to  the 
Laurel  bed. 
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168.  From  the  last  locality,  one  and  one-half  miles  west,  one  mile 
south,  nearly  a  mile  west,  and  then  south  to  the  creek  road,  a  small  rock 
exposure  is  found  southwest  of  the  road  junction.  The  first  good  ex- 
posure, however,  is  found  half  a  mile  further  southwest,  where  a  stream 
crosses  the  road  under  a  culvert.  The  fossi  life  roue  Lower  Silurian  is  well 
exposed  east  of  the  road,  a  short  distance  down  the  stream.  The  Clinton 
is  absent.  The  clay  rock  forming  the  base  of  the  Niagara  again  contains 
fossiliferous  limestone  masses  near  the  top.  It  corresponds  to  the  Lower 
Osgood  clay,  and  is  ten  feet  four  inches  thick.  Over  it  lie  34  inches  of  solid 
Osgood  limestone  ;  then  16  inches  of  clay.  The  Osgood  clays  and  lime- 
stone form  the  face  and  banks  at  the  side  of  a  small  fall.  Below  the 
culvert  the  Cliff  rock  is  exposed. 

169.  Half  a  mile  westward,  then  half  a  mile  southeastward,  just  be- 
fore reaching  a  bridge  across  Otter  Creek,  in  a  small  run  west  of  the 
road,  the  Madison  like  clay  rock  is  exposed  considerably.  Higher  up 
the  Laurel  bed  has  been  quarried.  The  level  of  the  Clinton  is  not  ex 
posed.     This  is  a  part  of  the  Harvey  Weeks  farm. 

170.  A  mile  westward,  northwest  of  the  old  Robert  Whinnery  farm, 
Otter  Creek  is  crossed  by  a  road.  East  of  this  road,  on  the  north  side  of 
the  creek  the  Lower  Silurian  is  well  exposed.  The  upper  two  inches  are 
formed  by  white  limestone,  containing  Orthis  biforata,  Protarea  vetiuta, 
etc.  Below  this  white  limestone  is  clay  with  loose  fossils.  The  Clinton 
is  absent.  The  basal  Niagara  consists  of  white  limestone  two  to  three 
inches  thick,  with  minute  crinoidal  remains.  Above  this  occur  11  feet 
of  rock  corresponding  to  the  Lower  Osgood-clay  ;  the  lower  half  re- 
sembles the  Madison  clay  rock,  the  upper  half  is  more  shaly.  The  Os- 
good limestone  consists  of  12  inches  of  clayey  limestone,  12  inches  of 
crinoidal  limestone,  eight  inches  of  limestone,  four  inches  of  blue  clay, 
26  inches  of  limestone  layers  with  thin  clay  partings.  Above  this  is  a 
partly  indurated,  irregular  breaking  clay  bed,  above  which  occurs  the 
undoubted  Cliff  rock  or  Laurel  bed,  which  is  here  quarried. 

/.       BRUSH,   FINCH    AND  LEATHER  CREEKS. 

171.  About  a  mile  north  of  Nebraska  a  small  branch  of  Brush  Creek 
crosses  the  road.  Some  distance  down  the  branch  the  Lower  Silurian  is 
exposed,  full  of  fossils;  the  top  of  the  ordinary  limestone  beds  is  five 
feet  above  the  creek.  Above  this  is  a  layer  of  crystalline  limestone  con- 
taining Tetradium,  and  therefore  also  of  Lower  Silurian  age.  The  Clin- 
ton is  absent.  The  base  of  the  Niagara  consists  of  light  brown  lime- 
stone; six  feet  higher  up,  over  the  clay  rock,  is  limestone  with  PUoerimu 
gemmiformie. 

172.  An  excellent  exposure  is  found  a  quarter  of  a  mile  farther 
north,  where  another  smaller  branch  of  Brush  Creek  crosses  the  road, 
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flowing  southward.  The  Lower  Silurian,  full  of  fossils,  occurs  west  of 
the  road.  The  crystalline  limestone,  with  Tetradium,  again  forms  the  top 
of  the  Lower  Silurian.  On  the  west  side  of  the  culvert  the  Tetradium 
layer  is  seen  to  be  overlaid  by  blue  clay,  which  is  followed  by  the  base 
of  the  Niagara.  The  lower  one  to  one  and  a  half  inches  of  the  latter  is 
white  and  crinoidal  limestone.     The  Clinton  is  absent. 

173.  A  mile  westward,  where  Brush  Creek  is  crossed  by  another  road, 
there  is  an  exposure  on  the  north  side.  Three  feet  of  the  bluish  argil- 
laceous limestone,  containing  ostracods  at  New  Marion,  is  overlaid  by  one 
foot  of  limestone  containing  Tetradium;  four  and  one-quarter  feet  of 
Lower  Silurian  rock  containing,  near  the  top,  oolitic  concretions  enclos- 
ing fragments  of  Orthit.  The  oolitic  concretions  are  again  seen  higher 
up,  18  feet  above  the  creek.  The  concretions  vary  from  one-fourth  to 
one-third  inch  in  size.  Overlying  the  upper  bed  is  tbe  crystalline  lime- 
stone layer,  eight  inches  thick.  The  Clinton  is  absent  The  base  of  the 
Niagara  contains  Pieoerinue  gemmiformia.  Farther  up  the  road  are  found 
five  feet  of  shaly  limestone,  overlaid  by  more  solid  limestone  beds  of 
Laurel  or  Cliff  rock  age. 

174.  A  mile  northwest  of  locality  172,  on  the  road  from  Nebraska  to 
Zonaa,  Finch's  branch  is  reached.  A  quarter  of  a  mile  up  stream,  on 
George  Lohse's  farm,  east  of  Mike  Spoeleder,  there  is  an  exposure  on 
the  east  side  of  the  branch,  near  the  base  of  the  low  hill  land.  About 
six  feet  above  the  branch  occurs  Lower  Silurian  limestone  with  oolitic 
concretions.  Above  this  is  a  12-inch  layer  of  limestone  with  Tetradium. 
This  is  followed  by  a  12-15-inch  layer,  also  with  concretions.  Above 
this  are  three  feet  of  thin  fragmental  limestone  with  fossils,  followed  by  a 
clayey  layer  containing  Labechia.  Above  this  occur  four  to  ten  inches 
of  salmou-brown  Clinton  limestone,  full  of  white  limestone  pebbles,  the 
largest  being  four  inches  in  length.  The  base  of  the  Niagara  is  argil- 
laceous, light-brown  limestone. 

Farther  up  the  stream  the  Clinton  was  absent.  The  I/obeehia  layer 
was  overlaid  by  Niagara  limestone  containing  Roloeystites  and  Pisoerinus 
gemmiformis. 

175.  A  mile  northward  Leather  Creek  is  reached,  a  short  distance 
south  of  Zenas.  Less  than  a  mile  up  this  creek  is  a  good  vertical  bank 
exposure,  20  feet  high.  It  begins  with  the  upper  part  of  the  Madison- 
like, clayey  rock,  followed  by  the  rubble  limestone,  then  a  solid  bed  of 
white  Osgood  limestone,  ending  with  15  inches  of  soft  clay.  This  is  fol- 
lowed by  12-15  feet  of  white  Cliff  or  Laurel  limestone. 

176.  Half  a  mile  east  of  Zenas,  the  stream,  after  flowing  southward, 
makes  an  abrupt  bend  westward.  At  the  angle  a  small  stream  enters 
Leather  Creek  from  the  east.  It  forms  a  considerable  fall  within  sight 
of  tbe  road.  The  ordinary  Lower  Silurian  limestone  along  the  creek  is 
seven  feet  thick.     It  is  overlaid  by  the  Labechia  layer.    The  base  of  the 
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Niagara  consists  of  four  inches  of  solid  limestone  ;  this  is  overlaid  by 
four  feet  of  Madison-like  greenish  and  light  brown  clay  rock  ;  four  feet  of 
rock,  clayey  below,  turning  into  a  rubble  limestone  above;  12  inches  of 
Osgood  white  limestone  with  crinoidal  remains  and  Iliwnua  insignit;  15 
inches  of  soft  clay  ;  22  feet  of  Cliff  or  Laurel  limestone. 

177.  A  quarter  of  a  mile  east  of  Zenas,  where  the  road,  after  going 
south  down  the  stream,  turns  westward  toward  Zenas,  the  top  of  the 
Lower  Silurian  is  exposed  10  feet  above  the  creek  level.  It  consists  of 
solid  limestone,  the  upper  part  with  concretions  overlaid  by  six  inches  of 
clay,  with  Tetrodium,  Labeehia  and  thin  limestone  fragments,  with  or- 
dinary Lower  Silurian  fossils.  The  Clinton  is  absent.  The  white  basal 
Niagara  limestone  is  12  inches  thick.  Further  up  stream  about  seven 
feet  of  light  brown  limestone  with  intercalated  clays  are  exposed.  This 
is  followed  by  four  inches  of  limestone  witb  Pisocriniu  gemmiformii,  the 
tame  fossil  occurring  again  in  a  layer  of  limestone  four  feet  higher  up. 

AA.       8QUAW  AND   MUSCATATUCK   CREEKS. 

178.  On  Squaw  Creek,  a  quarter  of  a  mile  north  of  the  county  Hue, 
the  steep  east  bank  shows  12J  feet  of  Lower  Silurian  rock,  consisting  of 
clayey  limestone,  full  of  fossils,  weathering  into  small  fragments  ;  over 
this  are  four  feet  of  white  Lower  Silurian  limestone  with  Strophomena 
alternata.  The  Clinton  is  absent.  The  Madison-like  clay  rock  is  three 
and  one-fourth  feet  thick;  the  rubble  limestone  is  here  replaced  by  thin- 
bedded  even  limestones  four  feet  thick.  The  Osgood  limestone  is  eight 
inches  thick. 

179.  In  a  gully  half  a  mile  southward,  south  of  the  next  road  cross- 
ing the  creek  from  the  west,  the  white  limestone  at  the  top  of  the  Lower 
Silurian  contains  Strnphomena  alternata,  Orthit  Uforata,  branching  bryozo- 
ans,  etc.  Above  this  is  the  Madison-like^  clay  rock,  followed  by  rubble 
limestone,  the  total  being  seven  feet.  The  Osgood  limestone  is  12  inches 
thick.  This  is  overlaid  by  12  inches  of  clay,  followed  by  10  feet  of  Cliff 
or  Laurel  limestone. 

180.  A  mile  southward,  in  a  ravine  on  the  south  side  of  the  Muscata- 
tuck,  where  it  takes  a  westerly  course,  the  top  of  the  Lower  Silurian  is 
15  feet  above  the  creek.  The  Clinton  is  absent.  The  base  of  the  Niag- 
ara is  a  white  or  light  brown  siliceous  limestone. 

181.  Half  a  mile  westward  and  tben  nearly  a  mile  southward  along 
the  Muscatatuck,  a  small  gully  is  found  a  short  distance  north  of  the  east 
and  west  road  crossing  the  creek  at  the  mouth  of  Flat  Rock  Creek. 
Lower  Silurian  bowlders  contain  oolitic  concretions.  Along  the  road 
itself  the  top  of  the  Lower  Silurian  consists  of  white  limestone  with  Stro- 
phomena alternata.  Within  four  inches  of  the  same  the  white  Niagara 
limestone,  with  JPitoorimu  gemmjfarmi*,  occurs. 
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182.  Nearly  a  mile  and  a  half  southward  Wolf  Greek  enters  the  Mus- 
catatuck.  For  about  an  eighth  of  a  mile  northward  a  road  ascends  the 
valley  of  Wolf  Creek  and  then  that  of  a  small  branch  which  enters  Wolf 
Creek  where  it  bends  towards  the  south.  The  small  stream  exposes  the 
Lower  Silurian.  The  upper  part  of  the  Lower  Silurian  consists  of  three 
feet  of  blue,  clayey  limestone,  with  bryozoans,  and  at  the  top  with  oolitic 
concretions,  followed  by  two  inches  of  white  Lower  Silurian  limestone. 
This  is  overlaid  by  11  inches  of  salmon-brown  Clinton,  three  and  one- 
half  feet  of  clayey  limestone,  a  thin  layer  of  limestone  with  PUocrinua 
gemmiformit,  six  and  one-half  feet  of  softer  clayey  limestone  with  Piao- 
erinut  at  various  levels,  two  feet  of  Osgood  limestone,  six  inches  of  clay, 
one  foot  of  limestone,  3  feet  of  softer  limestone,  and,  finally,  the  continu- 
ous Cliff  or  Laurel  limestone. 

183.  Directly  east  of  Zenas,  on  the  east  side  of  the  Muscatatuck,  some 
distance  north  of  its  junction  with  Leather  Creek,  the  top  of  the  Lower 
Silurian  is  23  feet  above  the  creek.  It  is  full  of  fossils.  The  upper  12 
inches  consist  of  a  white  limestone  containing  OiihU  biforata,  OrthU  occi- 
dentals, Streptefatma  corrnculum.  The  Clinton  is  absent  The  base  of 
the  Niagara  is  formed  by  a  solid,  Madison-like,  clayey  rock. 

184.  Three  miles  down  the  creek  a  road  crosses  the  creek  and  leads 
northward  to  a  school  house,  a  quarter  of  a  mile  distant.  A  small  stream 
follows  the  road.  Half  way  up  the  road,  on  the  west  side,  the  bed  of  the 
stream  exposes  the  Lower  Silurian.  The  crystalline  limestone  occurs 
near  its  top.  The  Clinton  is  absent.  The  clay  and  rubble  stone,  corre- 
sponding to  the  Lower  Osgood  clay  and  the  Osgood  limestone,  are  well 
exposed  in  the  steep  bank.  Farther  up  stream  the  Cliff  or  Laurel  lime- 
stone is  exposed. 

185.  A  third  of  a  mile  south  westward  another  small  stream  enters 
the  creek  from  the  north.     No  Clinton  could  be  detected. 

186.  A  mile  and  a  half  southward  the  creek  bends  towards  the  west. 
A  third  of  a  mile  down  the  creek  from  this  point  it  is  crossed  by  a  road. 
An  exposure  occurs  along  this  road.  The  Lower  Silurian  is  shown  at 
the  creek  level.  It  consists  of  20  inches  of  blue  limestone  with  fossils, 
followed  by  a  bed  containing  Labechia  and  branching  bryozoans.  The 
Clinton  is  absent.     The  lower  part  of  the  Niagara  consists  of  Madison 

'  like  clayey  handed  rock,  76  inches  thick,  followed  by  32  inches  of  rubble 
limestone,  16  inches  of  solid  Osgood  limestone,  16  inches  of  soft  clay, 
12  inches  of  hard  clay  rock,  overlaid  by  Cliff  or  Laurel  limestone. 

187.  On  the  east  bank  of  the  Muscatatuck  below  its  junction  with 
Brush  Creek,  the  rubbly  Osgood  limestone  and  the  solid  limestone  bed 
with  Pwoarinua  gemtniformu  are  shown.  About  four  and  one-half  feet 
higher  up  the  base  of  the  Cliff  rock  appears.  The  Lower  Silurian  is  not 
exposed. 
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DECATUR  COUNTY. 

BB.      SAND   CREEK   AND   ITS  BRANCHES. 

About  two  miles  south  of  Greensburg,  on  Sand  Creek,  where  the  pike 
turns  abruptly  westward,  the  Laurel  limestone  is  quarried. 

HARRIS   CITY. 

Nearly  two  miles  westward,  and  then  a  mile  southward,  at  Harris  City, 
the  Laurel  limestone  is  again  extensively  quarried. 

Measuring  from  below  upwards,  the  following  layers  occur  : 

14  inches,  cap  into  2  pieces. 

G  inches. 
21  inches. 

5  inches. 

14  inches. 

15  inches,  cap  into  3  pieces. 

23  inches. 

24  inches,  cap  into  3  pieces. 
27  inches,  cap  into  2  pieces. 
18  inches,  cap  into  3  pieces. 
18  inches,  cap  into  2  pieces. 
18  inches,  cap  into  2  pieces. 
IS  inches. 

<>()  inches  of  various  layers  used  for  rubble. 

188.  About  a  mile  south  of  Harris  City,  where  a  footbridge  leads 
over  Sand  Creek  to  Parker's  Mill,  there  is  a  small  exposure  on  the  south 
side  of  the  creek.  The  salmon-brown  Clinton  is  about  seven  inches 
thick ;  possibly  all  of  it  is  not  exposed.  It  contains  IUosnv*  daytonentu, 
Strophomena  tenuis  and  Leptcena  (Strophomena)  rhomhoidalw.  Beneath  the 
Clinton  are  four  inches  of  bluish  limestone,  then  three  feet  of  clayey, 
shaly  atone,  the  creek  level  being  three  feet  lower. 

189.  About  half  a  mile  westward,  and  then  half  a  mile  southward, 
the  creek  road  passes  over  a  short  hill,  which  exposes  along  the  creek 
about  28  inches  of  salmon-brown  Niagara.  Above  the  Clinton  are 
two  inches  of  white  basal  Niagara  limestone.  Below  the  Clinton  are 
at  least  four  feet  of  blue,  clayey,  crumbling  rock,  the  lower  part  shaly 
and  containing  worm  burrows. 

Haifa  mile  southward  to  an  iron  bridge,  a  mile  eastward,  and  then  a 
mile  southward,  Gaynorville  is  reached.  Cobb's  Fork  is  a  short  distance 
southward.  A  quarter  of  a  mile  up  the  creek  the  southern  banks  ex- 
pose a  considerable  thickness  of  Lower  Silurian  limestone,  at  least  15 
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190.  A  mile  east  of  Gaynorville,  a  small  stream  enters  Cobb's  Pork 
from  the  north.  Northeast  of  the  junction  of  these  streams  a  steep  bank 
exposes  Lower  Silurian  limestone  with  Stropkomena  alternate,  about  ten 
feet  above  the  creek  bed.  The  Clinton  is  'absent.  The  base  of  the 
Niagara  is  a  whitish,  densely  crinoidal  rock,  four  inches  thick. 

191.  A  third  of  a  mile  up  the  creek,  on  the  north  side  of  the  creek, 
just  before  reaching  the  point  where  the  road  crosses  over  to  the  north 
side  of  the  creek,  the  Lower  Silurian  is  exposed  in  the  form  of  a  bluish, 
Bhaly  rock  without  fossils.  The  Clinton  is  absent.  The  base  of  the 
Niagara  is  four  inches  thick,  and  is  a  dense  white  limestone.  Tbe  Madi- 
son-like, clayey  rock  is  four  feet  thick.  The  softer  crinoidal  limestone 
overlying  it  is  three  and  one-half  feet  thick.  It  contains  Puocrinus  gem- 
miformu.     Over  this  is  the  horizon  of  the  Osgood  limestone. 

192.  Going  from  West-port  half  a  mile  northeast,  a  quarter  of  a  mile 
east,  and  nearly  half  a  mile  southeast,  the  Boicourt  quarry  is  reached. 
The  Laurel  limestone  is  here  extensively  quarried.  On  the  south  side  of 
the  creek,  opposite  the  quarry,  the  high  banks  expose  Lower  Silurian 
rocks,  seven  feet  of  thin  limestone  and  clay  full  of  fossils.  The  Clinton 
is  absent.  Tbe  basal  Niagara  is  represented  by  one  and  one-fourth  feet 
of  white  siliceous  limestone,  merging  upward  into  Madison-like  clay  rock, 
four  feet  thick.  Four  feet  of  thin  limestones  represent  the  rubble  lime- 
stones of  more  eastern  sections,  and  a  one-foot  layer  of  solid  limestone 
represents  the  Osgood  limestone.  The  Cliff  limestone  is  separated  by 
only  a  thin  clay  bed. 

193.  The  road  from  Boicourt's  quarry  crosses  the  creek  and  leads  east- 
ward up  a  steep  hill.  If,  instead  of  following  the  road  when  it  turns 
northward,  the  easterly  course  be  continued  down  into  Painter  Creek,  an 
exposure  will  be  found  on  the  eastern  bank  of  the  latter.  Seven  feet  of 
Lower  Silurian  limestone  terminate  above  in  a  layer  of  white  limestone 
with  Stropkomena  a&ernata  The  Clinton  is  absent.  The  basal  siliceous 
Niagara  limestone  is  not  distinctly  demarcated  from  the  Madison-like  clay 
rock  above.  The  thin  limestone  layers,  the  Osgood  limestone  and  the 
Laurel  limestone  also  grade  into  each  other. 

194.  Half  a  mile  southward,  along  the  next  road  crossing  Painter 
Creek,  the  eastern  bank  exposes  about  15  feet  of  Lower  Silurian  rock ; 
tbe  upper  five  feet  are  clayey  and  are  full  of  Lower  Silurian  fossils.  Be- 
low this  are  three  feet  of  blue  limestone.  There  is  no  Clinton.  The 
basal  Niagara  limestone  is  a  siliceous,  brownish  rock.  Above  this  are 
several  feet  of  Madison  like  clay  rock.  The  Osgood  limestone,  several 
feet  farther  up,  contains  Stephanoerinia  otgoodemis.  The  Laurel  bed  is 
found  immediately  above. 

195.  A  mile  down  the  valley,  on  tlie  south  side  of  Sand  creek,  oppo- 
site the  crossing  of  a  north  and  south  road,  the  Lower  Silurian  blue 
limestone  is  exposed  low  down,  a  little  above  the  creek  level,  in  a  little 
run. 


,v  Google 


284  BEPOBT  OP  STATE  GEOLOGIST. 

196.  Half  a  mile  down  the.creck  the  Lower  Silurian  hao  disappeared 
and  even  the  base  of  the  Laurel  formation  almost  reaches  the  creek  level. 

197.  Directly  south  of  Vernon,  opposite  a  cemetery,  is  the  beginning 
of  a  tunnel  which  leads  from  one  part  of  the  Muscatatuck  to  a  part  con- 
siderably farther  dowu  its  course,  but  owing  to  the  bend  in  the  creek, 
only  a  few  hundred  feet  distant  from  the  upper  end  of  the  tunnel.  A 
mill  at  the  southern  end  of  the  tunnel  is  known  as  Tunnel  Mill.  In  the 
stream  below  the  tunnel,  on  the  south  side,  the  upper  part  of  the  Laurel 
limestone  is  exposed.  The  lowest  part  of  the  exposure  consists  of  three 
feet  of  solid  white  limestone.  Over  this  are  six  and  a  half  feet  of  rubble 
limestone  with  chert  nodules  and  intercalated  chert  layers  and  20  inches 
of  solid  limestone.  Next  follow  eight  inches  of  indurated  clay  rock,  and 
49  inches  of  Waldron  ebale,  full  of  fossils.  These  layers  have  been  pen- 
etrated by  the  tunnel  and  many  beautiful  fossils  have  been  collected  here, 
especially  by  Mr.  J.  F.  Hammel  and  other  geologists  at  Madison  and 
Hanover,  Indiana.  Overlying  the  Waldron  shale  are  40  inches  of  bard, 
clayey  limestone ;  40  feet  of  Upper  Niagara  limestone,  most  of  it  dolo- 
mitic  and  of  a  light  brown  color  ;  10  feet  of  Corniferous  limestone,  full 
of  corals,  nine  feet  not  exposed ;  three  feet  of  Corniferous  limestone,  full 
of  brachiopods ;  a  12  inch  layer  of  limestone,  with  brachiopods  and  fish 
teeth;  12  inches  of  Waterlime,  a  dense  blue  limestone;  a  16-inch  layer 
of  the  Devonian  crinoidal  layer,  with  fossils ;  and  25  feet  of  black  shale. 
The  section  above  the  Waldron  shale  was  taken  by  ascending  the  road 
eastward  from  the  southern  mouth  of  the  tunnel  and  thence  northeast- 
ward towards  Vernon. 

The  Tunnel  Mill  south  of  Vernon  lies  7£  miles  northwest  of  Dupont 
and  12i  miles  north  of  Paris  Crossing.  It  lies  22  miles  south  of  the 
Waldron  shale  localities  near  Hartsville,  in  Bartholomew  County,  33 
miles  south  of  St.  Paul,  36  miles  south  of  Waldron  in  Shelby  County, 
and  37  miles  south  of  the  Waldron  shale  locality  near  Moscow  in  Rush 
County.  The  total  distance  between  the  Paris  Crossing  locality  in  Jeffer- 
son County,  and  Moscow  in  Rush  County,  is  60  miles. 


All  extensive  quarries  in  Lower  Silurian  rocks  in  southeastern  Indiana 
have  proven  to  be  failures.  White  the  thinner  limestones  are  often  used 
for  cellar  walls,  the  thicker  ledges  have  turned  out  to  be  not  durable  when 
exposed  to  the  weather. 

The  gasteropod  layer  was  extensively  quarried  by  Dean  at  Marble 
Hill  in  1853.  Within  five  years  from  that  date  it  was  abandoned.  The 
stone  is  a  fairly  pure  limestone,  containing  92  per  cent,  of  the  carbonates 
of  lime  and  magnesia,  the  latter  occurring  in  only  small  amounts.     The 
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deposit  consists  chiefly  of  detrital  fragments  of  gasteropod  shells  and  of  other 
rounded  remains.  The  cement  is  more  argillaceous  and  will  not  withstand 
the  influences  of  weathering.  The  result  is  that  when  the  stone  is  ex- 
posed it  soon  begins  to  crumble.  Even  for  interior  work  it  proved  un- 
satisfactory, and  the  use  of  the  rock  has  been  entirely  abandoned. 

The  Madison  rock  contains  over  50  per  cent,  of  carbonate  of  lime  and 
about  3  per  cent,  of  carbonate  of  magnesia.  It  msy  therefore  be  called 
an  impure  limestone  in  spite  of  the  fact  that  the  old  analyses  give  20  per 
cent,  of  silica  and  15  per  cent,  of  alumina.  It  is  an  argillaceous  lime- 
stone. The  stone  was  at  one  time  considerably  quarried  in  the  immedi- 
ate vicinity  of  Madison,  and  shipped  by  steamer  to  various  points  along 
the  Ohio.  It  was  found,  however,  to  disintegrate  quickly.  The  court 
house  at  Louisville,  erected  from  this  stone,  already  looks  like  a  very  old 
building.    The  quarries  have  been  abandoned  for  a  long  time. 

Along  Cupar's  Creek,  between  Versailles  and  Osgood,  several  thick 
ledges  of  blue,  fine  grained  Lower  Silurian  limestone,  within  40  feet  of 
the  top  of  the  Lower  Silurian,  were  quarried  for  a  time.  They  did  not 
withstand  weathering,  and  the  quarries  have  been  abandoned. 

The  Osgood  limestone  is  quarried  immediately  north  of  Osgood,  and  at 
a  few  other  localities.  It  is  inferior  in  quality  to  the  Laurel  limestone. 
Owing  to  the  comparatively  small  thickness  of  the  Osgood  limestone 
section,  and  to  the  presence  of  the  much  superior  Laurel  limestone,  often 
in  its  immediate  proximity,  the  Osgood  limestone  can  not  compete  with 
the  latter.  It  is  burnt  for  lime  north  of  Osgood,  but  the  lime  does  not 
contain  enough  carbonate  of  magnesia  to  form  a  good  quality  of  lime. 
It  becomes  brittle  when  used  for  mortar  within  a  short  time,  and  other 
kinds  of  lime  are  preferred  by  plasterers.  It,  therefore,  can  have  only 
local  value. 

ROCKS  WHICH  HAVE  AN  EXTENDED  USE. 

THE    LAUREL    LIMESTONE. 

The  Laurel  limestone  is  a  very  fine  quality  of  building  rock.  It  is  ex- 
tensively used  for  this  purpose  in  Ohio  and  Indiana,  especially  at  Dayton, 
Ohio,  whore  the  stone  is  frequently  employed  to  heighten  the  artistic 
effect  of  various  public  and  private  buildings.  Sometimes  entire  build- 
ings are  constructed  of  this  stone,  the  pure  white  color  of  the  rock  pro- 
ducing a  noble  impression,  when  seen  in  a  massively  constructed  build- 
ing. 

Chemically,  the  rock  contains  about  90  per  cent,  of  the  carbonates  of 
lime  and  magnesia,  the  better  qualities  of  stone  containing  only  six  per 
cent,  or  less,  of  the  carbonate  of  magnesia,  although  it  sometimes  forms 
10  per  cent  of  the  rock. 
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The  rock  occurs  in  layers  which  in  the  immediate  neighborhood  of  any 
one  quarry,  preserves  a  very  constant  thickness.  The  different  layers  in 
the  same  quarry  vary  considerably  in  thickness,  five,  six,  seven,  eight  and 
nine  niches  are  the  more  common  thicknesses  of  layers,  and  layers  of  this 
thickness  can  be  secured  in  almost  any  quarry.  Ledges  three  and  four 
inches  thick  are  less  common  in  good  quarries,  but  one  or  more  ledges  of 
this  thickness  occur  in  almost  any  quarry,  so  that  most  quarries  can  furnish 
stone  having  these  dimensions,  if  desired.  In  addition  to  this,  nearly  all 
quarries  have  at  least  one  layer  about  16  inches  thick.  Usually  there 
will  be  several  layers  at  different  levels,  varying  between  13  and  16 
inches  in  thickness.  Ledges  18,  21,  23  inches  thick  rarely  occur  oftener 
than  once  in  any  single  quarry.  Layers  thicker  than  two  feet  are  ex- 
ceedingly rare,  and  it  is  questionable  whether  these  layers  will  bear  a  great 
pressure  parallel  to  the  bedding  without  splitting.  The  mere  fact  that  a 
layer  of  stone  cau  be  quarried  out  into  a  piece  36  inches  thick,  as  at  New 
Point,  does  not  signify  that  it  is  safe  to  use  thickness  of  this  kind  for 
vertical  positions  where  the  strain  cornea  parallel  to  the  bedding.  Three 
feet  is  the  greatest  thickness  cited  in  the  case  of  any  layer,  of  this  lime- 
stone anywhere  in  Indiana. 

The  report  on  Decatur  County,  in  the  Twelfth  Annual  Report  of  the 
Indiana  Geological  Survey,  *  is  of  especial  value,  for  the  purpose  of  secur- 
ingagood  idea  of  the  various  thicknesses  of  the  layers  of  Laurel  limestone 
in  that  county. 

In  the  body  of  that  report,  in  connection  with  the  description  of  the 
quarries  at  New  Point  and  Osgood,  the  thickness  of  all  the  layers  quar- 
ried is  recorded.  The  thickness  of  the  layers  at  the  Harris  City  quarries 
is  also  given.  The  duplication  of  many  sections  of  this  kind  at  the  differ- 
ent localities  would  he  of  no  geological  value,  although  of  considerable 
commercial  interest.  The  New  Point  and  Osgood  localities  are,  however, 
practically  the  only  quarries  worked  upon  any  considerable  scale,  east  of 
the  Decatur  County  quarries  along  Sand  Creek  and  elsewhere. 

During  the  progress  of  the  investigations  included  in  the  present  report 
the  writer  had  constantly  in  mind  the  possibility  of  favorable  locations 
for  quarries  on  a  considerable  scale,  similar  to  those  along  Sand  Creek  in 
Decatur  and  northern  Jennings  County. 

The  most  southern  range  of  localities  favorable  for  the  development  of 
new  quarries  lies  along  Big  Creek,  beginning  at  the  Reuben  Walker 
bridge  and  extending  thence  up  the  creek  for  a  distance  of  three  to  four 
miles. 

Along  the  Little  Graham,  for  several  miles  below  New  Marion,  quar- 
ries could  be  opened,  but  the  layers  seem  mostly  not  to  exceed  six  to 
eight  inches  in  thickness,  and  many  are  thinner. 
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Fine  quarry  stone  is  again  seen  at  the  bridge  over  the  Big  Graham  at 
San  Jacinto,  and  thence  eastward  at  various  localities,  to  New  Marion 
and  Tanglowood  Church. 

The  lower  Muscatatuck,  from  the  north  of  Oakdale  for  several  miles 
up  the  creek,  aJso  exposes  quarry  stone. 

Along  Flat  Rock  Creek  exposures  of  Laurel  limestone  are  abundant, 
though  the  layers  are  often  only  four  inches  thick. 

The  neighborhood  of  Osgood  and  New  Point  is  already  well  exploited 
for  Laurel  limestone,  though  other  quarries  could  be  readily  started. 

At  Napoleon  a  number  of  localities  could  be  easily  quarried,  although 
the  exposures  do  not  present  a  great  thickness  of  this  rock. 

The  districts  just  mentioned  are  the  most  promising  for  the  develop- 
ment of  considerable  belts  of  quarries,  similar  to  those  along  Sand  Creek 
in  Decatur  County. 

The  layers  of  Laurel  limestone  can'  usually  be  readily  separated  from 
each  other  along  the  horizontal  bedding  planes  between  the  different 
layers  When  a  slab  has  once  been  freed  from  the  remainder  of  the 
rock  belonging  to  the  same  sheet,  it  usually  can  be  readily  lifted  off  from 
the  layer  below. 

In  some  cases  the  various  layers  are  cut  by  very  narrow  seams.  Not 
uncommonly  two  sets  of  seams  crossing  nearly  at  right  angles  are  present 
in  the  same  quarry.  Where  this  is  the  case,  wedges  may  be  introduced 
along  these  seams,  and  advantage  may  be  taken  of  their  presence  to 
secure  large  slabs  of  stone  without  first  cutting  the  rock  or  loosening  it 
by  closely  set  drill  holes. 

In  those  quarries  which  are  not  well  traversed  by  seams  it  is  necessary 
to  drive  rows  of  holes  into  the  various  layers  and  then  wedging  off  layers 
of  desired  size.  For  this  purpose  hand  drills  are  used,  but  the  larger 
quarries  employ  steam  drills.  At  New  Point,  for  instance,  the  required 
length  and  width  of  any  slab  is  secured  by  placing  rows  of  closely  set 
drill  holes  along  the  lines  where  it  is  desired  to  wedge  off  the  stone,  and 
then  employing  the  wedges.  The  Sullivan  channeling  machine,  manu- 
factured at  Claremont,  New  Hampshire,  is  sometimes  employed  in  order 
to  produce  a  clean  cut  along  the  shorter  diameter  of  the  intended  Blab, 
and  later  a  few  holes,  a  foot  or  more  apart,  are  produced  along  the 
length  of  the  slabs,  wedges  are  inserted,  and  the  slabs  are  then  split  off. 

For  the  lifting  of  stone,  traveling  derricks  or  derricks  on  car  wheels 
are  very  useful.  A  derrick  intended  to  lift  three  tons,  at  a  twenty-foot 
radius  from  the  track  on  which  it  rests,  is  manufactured  by  the  Indus- 
trial Works  at  Bay  City,  Michigan.  The  derrick  is  of  iron  and  cast 
steel,  and  moves  along  a  railroad  track,  enabling  the  quarry  men  to  use 
the  derrick  at  various  points  in  the  same  quarry.  The  old-fashioned 
traveling  derricks  ran  on  forty-foot  gauges,  and,  though  built  of  wood, 
could  nevertheless  lift  much  greater  weights.     The  old  wooden  derrick 
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at  the  Al.  Arleman  quarry,  southwest  of  Osgood,  can  lift  about  seven 
tone. 

When  it  is  necessary  to  drain  the  quarry  the  Standard  Duplex  Pump, 
manufactured  by  the  Laidlow  &  Dunn  Company,  of  Cincinnati,  Ohio, 
will  be  found  very  serviceable  where  steam  is  used. 


THE   LOUISVILLE  LIMESTONE. 

The  Louisville  limestone  is  quarried  both  as  a  building  stone  and  for 
lime.  The  piers  of  the  Louisville  bridge  were  constructed  of  this  stone, 
and  the  rock  is  naturally  often  used  near  Louisville. 

Along  the  Ohio  Eiver,  between  Charlestown  Landing  and  Utica,  it  is 
chiefly  used,  however,  for  the  production  of  lime.  This  lime  is  then 
sold  under  the  name  of  Utica  lime.  The  production  of  lime  is  a  con- 
siderable industry  along  the  river  front.  Very  few  quarries  are  worked 
for  lime  at  any  considerable  distance  from  the  river  front.  The  Louis- 
ville limestone  seems  to  change  its  chemical  nature  northward,  the  color 
northward  being  brownish  instead  of  white,  and  the  grain  somewhat 
finer. 

For  further  remarks  on  tbe  distribution  and  general  character  of  the 
Laurel  and  Louisville  limestones,  see  the  earlier  part  of  the  report, 
under  the  special  description  of  these  formations;  also,  tbe  various  notes 
under  the  description  of  localities,  in  the  main  body  of  the  report. 
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LETTER  OF  TRANSMITTAL, 


State  College,  Pennsylvania,  ) 
January  1,  1897.  J 

Df.ae  Sir — I  have  the  honor  to  transmit  herein  my  report,  along  with 
that  of  Mr.  Siebentha),  on  the  oolitic  limestone  of  Indiana,  prepared 
under  your  directions  during  the  past  year.  It  is  much  to  be  regretted 
that  time  and  the  means  at  your  command  did  not  permit  the  investiga- 
tion and  mapping  of  the  entire  oolitic  area.  Thu  accompanying  maps 
will  be  found,  I  think,  valuable  and  reliable.  They  are  made  with 
greater  accuracy  of  detail  than  is  commonly  given  to  maps  of  this  char- 
acter. The  locations  of  the  quarries  and  limits  of  the  outcrop  of  oolitic 
stone  will  be  found  to  be  reliable  within  the  limits  of  the  scale  of  the  map. 

In  accordance  with  your  instructions  the  work  was  pursued  very  largely 
on  economic  lines. 

Respectfully  submitted, 

T.  C.  HOPKINS. 
Prof.  W.  S.  Blatchley, 

Slate  Geologist. 


,v  Google 


THE  BEDFORD  OOLITIC  LIMESTONE. 


BY  T.  C.  HOPKINS   AND   C.  K.  HIEBENTHAL  * 


INTRODUCTORY. 

The  Bedford  oolitic  limestone  is  probably  the  beat  known  building 
atone  in  the  United  States  at  tbe  present  time.  It  is  probably  shipped 
to  more  different  points  than  any  other  stone.  As  shown  in  tbe  report, 
it  has  been  used  in  23  States,  one  territory  and  one  foreign  country.  It 
baa  several  rather  unique  features  that  have  placed  it  and  will  probably 
keep  it  in  the  list  among  the  best  building  atones.  There  ia  no  other 
building  stone  as  soft  and  as  easily  worked  that  ia,  at  tbe  same  time,  as 
durable  and  strong.  This  is  due  largely  to  the  happy  combination  of  the 
good  properties  of  both  sandstone  and  limestone,  being  a  calcareous  free- 
stone, and  also  to  its  great  homogeneity  both  of  texture  aad  composition. 
It  is  more  easily  cut  and  carved  than  any  other  well  known  building 
stone  in  this  country,  and  it  will  retain  the  carving  in  good  preserva- 
tion longer  than  any  other  stone  of  equal  softness. 

Its  general  usefulness — in  plain  building,  in  ornamentation,  in  monu- 
ments^— coupled  with  its  lasting  properties  and  its  abundance  and  the 
ease  with  which  it  can  be  quarried,  all  combine  to  keep  it  in  prominence 
among  building  stones.  Naturally,  then,  there  is  a  desire  among  stone 
dealers,  architects,  scientists  and  others  to  have  access  to  detailed  and 
specific  information  concerning  the  stone.  To  supply  this  demand  tbe 
following  pages  have  been  prepared. 

In  view  of  the  brief  time  and  small  expense  that  could  be  devoted  to 
this  subject,  all  the  work  was  conducted  on  economic  lines,  and  the 
more  strictly  scientific  phases  of  the  subject  were  subordinated  or  ig- 
nored entirely. 

On  the  accompanying  maps  will  be  found  the  location  of  every  quarry 
that  has  been  opened  in  the  oolitic  limestone  in  Owen,  Monroe  and  Law- 
rence Counties,  showing  its  relative  position  to  the  railroads,  the  wagon 

•Mr.  Siebentbsl  wrote  Chapter  I,  obtained  nearly  all  the  statistics  it  tbe  end  of  Chapter 
III,  furnished  the  historical  data  in  Chapter  IV.  and  uauled  in  Chapter  VI.  The  re- 
mainder of  the  report  wai  written  by  the  senior  author.  The  entire  report  haa  had  (he  erill- 
etuni  of  both  writers.    The  mapj  are  tb*  work  of  Mr.  Biebenthal  alone. 


.Google 


292  REFOBT   OF  STATE    GEOLOGIST. 

roads,  streams,  towns  and  postoffices.  There  is  also  shown  the  area  of 
outcrop  of  the  oolitic  stone,  where  other  quarries  may  be  opened,  and  its 
relation  to  the  overlying  and  underlying  rocks. 

Despite  the  wonderful  development  of  the  stone  industry  in  this  re- 
gion during  the  past  20  years,  it  is  but  reasonable  to  suppose  from  the 
present  indications  that  it  will  continue  to  increase  for  some  years  to  come  ; 
because  the  stone  is  now  better  known  than  ever  before  and  there  is  a  de- 
mand for  light  colored  stone  and  stone  adapted  to  ornamental  carving, 
which  demand  no  other  stone  meets  more  satisfactorily  than  the  Bedford 
oolitic  limestone. 

Some  may  criticise  the  report  as  partaking  too  much  of  the  nature  of 
an  advertisement.  A  little  contemplation  will,  however,  convince  any 
one  that  a  State  has  not  only  a  right  but  a  duty  to  advertise  her  own 
natural  resources,  as  the  more  they  are  known  the  more  intelligently 
they  will  be  used  to  the  improvement  of  the  State.  The  report  is  in- 
tended primarily  for  persons  interested  in  the  use  or  production  of  the 
stone,  and  to  such  the  so-called  advertising  features  may  be  not  the 
least  valuable. 

By  advertisement  is  not  meant  an  extravagant  praise  of  the  merits 
while  totally  ignoring  the  defects,  but  the  plain,  candid,  unprejudiced 
statement  of  such  facta  as  will  be  of  interest  and  use  to  persons  inter- 
ested in  the  industry,  whether  as  producers  or  as  consumers.  This 
we  have  endeavored  to  do  as  far  as  possible,  while  at  the  same  time  en- 
deavoring to  say  nothing  that  would  compromise  or  make  public  the 
private  affairs  of  any  single  company. 
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CHAPTER  I. 

GENERAL   GEOGRAPHICAL  AND    9TRATIQRAPHICAL    FEATURES. 


Location.  The  area  mapped  and  covered  by  this  report  includes  the 
Bedford  oolitic  limestone  as  it  occurs  in  Owen,  Monroe  and  Lawrence 
Counties.  This  limestone,  in  the  region  under  consideration,  is  exposed 
in  a  labyrinthine  outcrop  winding  in  and  out  the  valleys  and  around  the 
hills  over  a  distance  of  more  than  sixty  miles,  and  varying  in  breadth 
from  outlier  to  inlier  from  two  to  fourteen  miles,  on  the  average,  per- 
haps, five  miles.  It  is  not  to  be  inferred  that  this  area  includes  the 
whole  of  the  Bedford  oolitic  limestone  within  the  State,  nor  even  all  of 
commercial  value.  It  is  simply  the  ground  covered  within  the  limits  of 
time  and  means  at  the  disposal  of  the  survey,  and  is  inclusive  for  all  the 
area  north  of  the  south  boundary  of  Lawrence  County.  The  quarries  at 
Salem  are  not  included  in  this  area,  nor  the  many  other  valuable  de- 
posits known  to  occur  in  Washington,  Harrison  and  Crawford  Counties. 

The  oolitic  belt  practically  begins  on  the  north  at  Gosport.  The  lime- 
stone is  traceable  north  of  there  as  far  as  Quincy,  but  at  no  place  does  it 
occur  in  commercial  quantities.  Southwest  of  Gosport  it  shows  in  the 
bluffs  of  White  River  to  within  about  a  mile  of  Spencer.  Southeast  of 
Gosport  the  oolitic  crops  out  in  a  belt  about  three  miles  wide,  embracing 
the  quarry  districts  of  Big  Creek,  Stiuesville,  Ellettsville  and  Hunter 
Valley  and  extending  to  Bloomington.  four  miles  south  of  Blooming- 
ton,  in  the  vicinity  of  Clear  Creek  Station,  the  oolitic  belt  rapidly 
widens  to  ais  miles,  due  to  the  fact  that  the  lower  course  of  Clear  Creek 
makes  a  broad  circle  to  the  west,  cutting  down  through  the  Mitchell  and 
oolitic  limestone,  thus  adding  the  oolitic  outcrop  on  each  side  of  the 
creek  to  the  original  outcrop  of  that  limestone. 

The  great  width  of  the  outcrop  in  Lawrence  County  is  due  to  similar 
causes.  The  lower  course  of  Salt  Creek  and  that  part  of  White  River 
from  Tuuoelton  to  the  mouth  of  Salt  Creek  both  lie  several  miles  west 
of  the  eastern  crop  of  the  oolitic  limestone,  but  have  cut  their  valleys 
down  through  both  the  Mitchell  limestone  and  the  oolitic  limestone.  The 
various  creeks  from  the  east — Little  Salt,  Pleasant  Run,  Leatherwood 
and  Guthrie  creeks — also  cut  down  through  the  oolitic,  and  what  would 
otherwise  be  a  plateau  is  divided 'into  a  number  of  flat  ridges  capped 
with  Mitchell  limestone,  but  fringed  with  a  band  of  outcropping  oolitic 
limestone. 
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The  oolitic  belt,  after  passing  out  at  the  southeast  oorner  of  Lawrence 
County,  swings  eastward  to  Salem,  Washington  County,  taking  in  the 
Salem  quarries  and  Spergen  Hill.  Thence  it  swings  southward,  its  west- 
ward limit  following  the  lower  course  of  Blue  River  to  the  Ohio,  and  its 
eastern  limit  taking  in  the  quarries  at  Georgetown  and  Corydon. 

Topography. — The  dip  of  the  Subcarboniferous  rocks  over  the  region 
herein  described  is  from  50  to  60  feet  to  the  mile  in  a  direction  south  of 
west.  This  dip  does  not,  seem  to  have  left  any  impress  on  the  topography 
of  the  region  oOter  t/ian  the  initial  direction  of  the  drainage.  The  topo- 
graphic features  of  the  area  owe  their  existence  to  the  inherent  qualities 
of  the  different  formations.  Thus  the  incoherent,  loosely-cemented, 
easily-eroded  knobstone  has  been  cut  up  into  a  confused  tangle  of  crooked 
ridges  and  deep  hollows  which  trend  in  all  directions.  The  topography 
of  that  part  of  the  Harrodsburg  limestone  area  which  borders  the  knob- 
stone  partakes  more  or  less  of  the  character  of  the  knobstone  topography, 
though  the  ridges  are  larger  as  a  rule.  As  for  tbe  remainder  of  the 
Harrodsburg  limestone  area,  whether  or  not  it  is  deeply  eroded  and 
broken  depends  on  its  distance  from  White  River,  and  the  height  of  its 
drainage  level  above  tbe  baselevel,  which  is  the  level  of  White  River. 
This  may  readily  be  seen  in  the  vicinity  of  Bloomington,  at  a  point  two 
miles  east  of  that  city  on 'the  divide  between  Beau  Blossom  and  Salt 
Creeks.  The  distance  north  to  Bean  Blossom  Creek  is  five  miles,  tbe 
distance  east  to  Salt  Creek  four  miles,  and  the  distance  to  Salt  Creek  by 
way  of  Jackson  and  Clear  Creeks  is  sixteen  miles.  The  result  is  mani- 
fest in  the  topography.  Northward  and  eastward  from  the  divide  the 
hills  are  rugged,  the  hollows  crooked  and  deep.  Southward,  down  Jack- 
son Creek,  the  surface  is  but  gently  rolling. 

The  oolitic  limestone,  being  the  thinnest  of  the  Subcarboniferous  form- 
ation, has  no  particular  type  of  topography.  It  usually  occurs  as  a  nar- 
row outcrop  from  100  to  400  yards  in  width  fringing  the  flanks  of  the 
hills.  Where  it  forms  the  surface  rock  over  any  extent  of  territory,  as 
it  sometimes  does,  when  it  makes  the  cap  rock  of  a  wide  ridge,  the  topog- 
raphy is  gently  undulating. 

The  Mitchell  limestone,  where  it  has  superficial  drainage  and  especially 
where  it  has  a  capping  of  the  Kaekaskia  sandstone,  forms  high,  bold 
hills  with  wide,  well-rounded  valleys  between.  Where  the  drainage  is 
subterranean,  tbe  result,  of  course,  is  an  irregular  undulating  plateau. 

The  valley  of  White  River  at  Gosport  is  570  feet  above  sea  level.  The 
river  hills  rise  100  to  150  feet  above  the  valley,  and  the  crests  gradually 
rise  southward,  until  in  the  vicinity  of  Bloomington  along  the  divide  be- 
tween the  two  branches  of  White  River,  the  bills  reach  900  to  950  feet 
in  elevation.  The  highest  points  in  Monroe  County  range  themselves 
between  these  elevations.  The  valley  of  the  east  fork  of  White  River, 
south  of  Bedford,  is  600  feet  above  sea  level.     The  highlands  about  Bed- 
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ford  range  from  700  to  750  feet  in  elevation,  and  those  about  Mitchell, 
something  near  the  same.  The  crest  of  the  ridge,  which  marks  the  east- 
ern escarpment  of  the  Kaskaskia  group,  approximates  800  feet  in  height, 

Nomenclature. — The  term  Subcarboniferous,  as  first  used  by  D.  D. 
Owen,*  was  undoubtedly  applied  to  the  whole  series  of  sedimentary 
rocks  which  lie  beneath  the  Coal  Measures  of  Indiana.  Later,  in  1844, 
he  restricted  its  application  in  a  somewhat  indefinite  way  to  the  lower 
calcareous  division  of  the  Carboniferous,  f 

In  1852  the  name  was  definitely  applied  to  the  lower  division  of  the 
Carboniferous  rocks  and  included  the  Carboniferous  limestones  of  the 
Mississippi  section.  In  a  paper  entitled  "Researches  among  the  Pro- 
tozoic  and  Carboniferous  Rocks  of  Central  Kentucky,"  published  in  1847 
by  D.  D.  Owen  and  J._  G.  Norwood,  the  Knobstone  is  referred  to  the 
Carboniferous.  Finally,  in  the  revised  reprint  of  D.  J).  Owen's  Geo- 
logical Reconnoissance  of  Indiana,  the  Subcarboniferous  is  specifically 
designated  as  "  a  series  of  limestones  with  subordinate  fine-grained  sand- 
stones and  shales"  lying  between  the  Coal  Measures  and  the  Devonian 
black  slate;|  and  it  is  as  thus  limited  that  the  term  Subcarboniferous 
has  been  since  used  in  the  reports  of  the  geological  surveys  of  Indiana, 
Illinois  and  Kentucky. 

The  word  has  been  objected  to  as  having  been  applied  under  a  miscon- 
ception and  as  being  a  misnomer.  As  to  the  first  objection,  we  have  seen 
how  that  misconception  was  cleared  up  and  how  the  term  was  sanctioned 
by  general  use  afterward.  The  second  objection  arises  from  a  mieunder- 
s'anding  of  the  meaning  of  the  term  in  its  restricted  application.  So 
used,  it  means  not  "  under  the  Carboniferous"  but  "  the  under-Carbon  if. 
erous,"  or,  according  to  J.  D.  Dana,||  the  preposition  tub  is  used  in  the 
same  sense  as  in  the  word  substructure.  It  was  with  this  meaning  that 
James  Hall  applied  the  term  independently  to  certain  beds  of  limestone 
intercalated  in  the  Knobstone  whose  fauna  he  recognized  as  Carbonifer- 
ous, yet  which  he  wished  to  distinguish  from  the  later  Carboniferous  § 
Si  it  is  that  in  preference  to  the  various  synonyms,  Lower  Carboniferous, 
Mississippi  an  and  Eocarboniferous,  which  have  been  proposed,  we  have 
retained  the  Subcarboniferous  out  of  justice  and  respect  to  the  memory 
of  Indiana's  first  and  greatest  geologist. 

* D.  D.  Owen  :    Report  of  Geologic*]  Reoonnoiiunoo  of  Indiana,  made  In  1837.    1839 

p.ia. 

t  D  D.  Owen  :  Report  of  »  Geological  Exploration  of  *  pert  of  Towe,  Wiieoniin  end  Il- 
linois in  1839.    Senate  Document,  407, 1844. 

tD.  D.OwtHi  Report  of  a  Geological  Reconnoissance  of  Indiana,  made  In  ISS7;  re 
p-inted,  1859. 

N.D.Dane:    Hannel  of  Geologr,  4th  edition,  p.  S34. 

i  Jamei  Ball !  Rotes  explanatory  of  a  Section  from  Cleveland,  Ohio,  to  the  HlielMlppl 
rinr  in  a  southwest  direction.  »ilh  Remark*  upon  the  Identity  of  the  Weitern  for  nation* 
with  thoea  of  New  York.    Irani.  Alton.  Am.  Guol-  end  Net.;  1B40-42,  pp.  287-293. 
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Stratigraphy.-  -The  Sub  carboniferous  deposits,  as  generally  recognized 
ia  Indiana,  include  the  Rockford  Ooniatite  limestone,  the  Knobstone 
group,  the  Harrodsburg  limestone,  the  Bedford  Oolitic  limestone,  the 
Mitchell  limestone  and  the  Chester  and  Kaskaskia  group. 

The  Rockford  Ooniatite  Limestone  was  first  noticed  by  Owen  and  Nor- 
wood in  their  paper  on  the  Protozoic  and  Carboniferous  rocks  of  central 
Kentucky,  and  referred  by  them  to  the  Devonian.  It  is  a  thin  bed  of 
limestone  and  calcareous  shale  of  limited  areal  extent,  coming  between 
the  Devonian  black  shale  and  the  Knobstone  and  furnishing  the  famous 
fossils  which  led,  after  much  controversy,  to  its  recognition  as  the  base 
of  the  Carboniferous. 

The  Knobstone  was  originally  included  by  D.  D.  Owen  with  the  Har- 
rodsburg limestone  under  the  name  Calcarec-siliceous  or  Eucrinital  lime- 
stone series.*  The  use  of  the  word  Knobstone  to  designate  the  forma- 
tion first  occurred  in  1859  on  page  21  of  the  revised  reprint  of  Owen's 
report  then  issued.  The  name  was  again  used  in  1862  by  Richard 
Owen,f  and  has  been  retained  by  the  various  writers  on  Indiana  geology 
since  that  time.  It  is  a  series  of  alternating  friable  arenaceous  shales 
and  sandstones,  ranging  in  the  region  under  consideration  from  500  to  600 
feet  in  thickness.  The  outcrop  reaches  its  maximum  development  in 
Hendricks,  Morgan,  Brown  and  Jackson  Counties,  in  which  region  it 
ranges  from  30  to  50  miles  in  width.  The  outcrop  narrows  rapidly  both 
north  and  south  of  this  area.  It  is  in  the  main  unfossiliferous,  but  at  in- 
tervals there  are  intercalated  lenticular  beds  of  limestone  and  calcareous 
septaria  with  rich  faunas,  and  in  one  place  at  least  the  Knobstone  itself 
is  fossiliferous.  The  name  is  derived  from  the  peculiar  topography  which 
it  superinduces  in  regions  where  fully  developed,  as  in  the  "knobs"  of 
Floyd  and  Clark  Counties.  The  use  of  a  topographic  term  as  a  designa- 
tion for  a  geological  formation  is  rather  unfortunate,  but  in  view  of  its 
firm  establishment  and  the  fact  that  it  is  more  or  lees  probable  that  the 
formation  may  in  the  future  be  subdivided  leads  us  to  retain  it  in  this 
report. 

The  Hdrrodaburg  IAmetUme  lies  above  the  Knobstone  and  between  that 
formation  and  the  Bedford  oolitic  limestone.  At  first  known  as  the  Eu- 
crinital limestone,  it  was  afterward  correlated  with  the  Burlington  and 
Keokuk  limestone  of  the  Mississippi  section.  These  formations  have 
latterly  been  grouped  together  in  the  original  locality  as  the  Augusta 
limestone.^  Until  more  detailed  pal  icon  to  logic  work  has  been  done  in 
Indiana  it  would  seem  better  to  consider  the  formation  a  unit.     We  have 

•  Geologies*]  Reonnnoimnee  of  Indiim,  1*37,  p.  II. 

t  R.  Owen;  Report  of  Geologies]  lieconnoiusnee  of  Indisns,  mode  [n  18S9  lid  I860,  pub- 
llihad  U  lttt,  p.10*. 

tKeyei:  A.  J. 8..  Sd  Series,  Vol.  XXXVIII,  188S,  pp.  186, 193.  Keyes:  Missouri  Geologi- 
«»lS»rve7,Vo].IV.p.5S.    Keyes:   lows  Geological  Harvey,  Vol.1,  p.5B. 
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designated  it  the  Harrodsburg  limestone,  taking  the  name  from  the  vil- 
lage of  that  name  on  the  L.,  N.  A.  &  C.  Ry.,  in  the  southern  part  of 
Monroe  County,  where  this  limestone  ia  typically  developed.  The  village 
itself  is  mainly  built  upon  the  oolitic  limestone,  but  near  its  contact  with 
the  Harrodaburg  limestone,  and  deacending  the  hill  from  the  village 
either  north,  east  or  south,  one  passes  over  the  whole  outcrop  of  the 
latter  from  its  contact  with  the  oolitic  to  its  contact  with  the  Knobstone. 
The  following  section  of  the  north  bluff  of  Judah's  Creek  at  the  cross- 
ing of  the  Bed  ford-  Blooming  ton  road,  one  mile  south  of  Harrodeburg,  is 
typical  of  this  limestone.  The  thickness  of  the  different  strata  are  based 
on  barometer  readings : 

Oolitic  Limestone.                                                                peet.  inches. 

Massive  fossiiiferons  limestone 6  0 

Gray  heavy -bed  Jed  limestone 16  0 

Blue  argillaceous  shale 2  0 

Limestone 0  4 

Chert 0  3 

Heavy-bedded  blue  to  gray  crystalline  limestone fl  0 

Yellow  calcareous  shale  with  geodes 1  3 

Fine,  heavy-bedded  blue  crystalline  limestone 11  0 

Flaagy  limestone.! 1  0 

Gray  argillaceous  limestone 0  10 

Calcareo-argiilaceous  shale  with  bands  of  limestone  and 

some  geodes 18  0 

Heavy  limestone,  weathering  shaly 3  0 

Calcareous  shale  in  bed  of  creek r  ? 


The  Harrodsburg  limestone  varies  from  60  to  90  feet  in  thickness.  It 
forms  a  belt  four  or  five  miles  in  width  lying  along  the  eastern  outcrop 
of  the  oolitic,  rising  gradually  toward  the  east  at  the  rate  of  50  or  60 
feet  to  the  mile,  and  bordered  by  the  broken  hills  of  the  Knobstone  region. 

The  "  beds  of  passage"  from  the  Knobstone  to  the  Harrodsburg  lime- 
stone contain  great  numbers  of  geodea,  or,  as  they  are  more  familiarly 
termed,  "  mutton  heads,"  ranging  from  the  size  of  a  pea  up  to  18  or  24 
inches  in  diameter.  These  geodea  are  confined  to  the  lower  members  of 
the  Harrodsburg  limestone,  though  a  few  are  scattered  through  the 
Knobstone. 

Above  the  geode  layers  there  is  a  bright  gray  or  blue  highly  crystalline 
and  quite  fossiiiferons  limestone  with  small  crystals  of  pyrites,  giving  it 
in  places  a  greenish  tint.  Many  of  the  bedding  planes  are  marked  by 
"crowfeet"  (stylolites),  and  intercalated  lenticular  masses  of  chert  are 
very  plentiful.     The  residual  clay  is  very  stiff  and  of  a  deep-red  color. 

Towards  the  top  of  the  limestone  the  strata  become  more  massive,  and 
at  the  top  the  upper  four  to  eight  feet  usually  have  lost  the  molluscan 
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character  of  their  fauna  and  consist  almost  wholly  of  comminuted  bryozoa. 
In  places  these  more  massive  strata  are  quarried  in  a  small  way  as  mar- 
bles. On  a  polished  bedway  fiice  the  delicate  tracery  of  the  bryozoa 
cornel  out  with  a  very  pretty  lace-work  effect,  but  the  porosity  of  the 
stone  prevents  its  taking  a  high  polish,  bo  that  it  could  not  justly  be 
classed  as  a  true  marble.  The  value  of  some  of  the  more  crystalline  strata 
which  would  take  a  good  polish  is  lessened  by  the  disse  mi  nations  of  crys- 
tals of  pyrite,  siliceous  fossils  and  nodules  of  chert. 

The  contact  of  the  Harrodsburg  and  oolitic  limestones  is  almost  always 
marked  by  a  bad  crowfoot  (stylolite),  with  which  are  associated  masses 
of  silicified  oolitic  fossils  and  black  siliceous  masses. 

The  Bedford  Oolitic  Liinettone.— The  term  "  oolitic  "  was  first  applied  in 
Indiana  by  D.  D.  Owen  to  the  whole  series  of  limestones  from  the  Knob- 
stone  to  the  Coal  Measures.*  The  name  had  been  previously  applied  by 
G.  Troost  to  limestones  in  Tennessee,  to  which  those  of  Indiana  were 
supposed  to  be  analogous.  In  the  revised  reprint  of  Owen's  reportf  the 
name  is  retained,  but  its  application  is  restricted  to  a  subordinate  mem- 
ber of  the  Subcarboniferous  limestone — in  reality,  to  the  present  quarry 
bed,  the  Bedford  oolitic  limestone —and  its  age  is  carefully  distinguished 
from  the  oolitic  of  Europe,  which  is  a  well-marked  group  in  the  Mesozoic. 

The  name  "  Bedford  rock  "  first  occurs  in  Richard  Owen's  report. J  By 
other  writers  it  has  been  variously  called  Bedford  stone,  Bedford  oolitic 
stone,  Indiana  oolitic  stone,  Spergen  Hill  limestone,  White  River  stone, 
St.  Louis  limestone,  Warsaw  limestone,  etc.  It  is  probably  best  known 
to  the  trade  as  the  Bedford  stone,  but  as  Bedford  itself  is  situated  on  an 
overlying  stone,  it  seems  better  to  include  the  word  oolitic  to  specify 
more  particularly  the  bed  of  quarry  limestone.  Bedford  oolitic  limestone 
is  thus  a  definite  geological  term  and  a  well-known  commercial  one. 

The  economic  character  of  the  present  report  has  precluded  anything 
of  a  paleontologic  nature,  but  the  fauna  of  the  Bedford  oolitic  limestone 
will  be  found  fully  treated  by  James  Hall*  and  R.  P.  Whiifield||  in  their 
various  papers  on  the  famous  Spergen  Hill  fossils.  In  favorable  locali- 
ties the  oolitic  limestone  is  found  crowded  with  miniature  Brachiopoda, 
Gasteropoda,  Lamdlibrandiiata  and  pentremites,  all  in  a  splendid  state  of 
preservation. 

The  Mitchell  Limestone. — Overlying  the  oolitic  limestone  is  a  series  of 
impure  limestones,  calcareous  shales  and  fossiliferous  limestones  aggre- 
gating from  150  to  250  feet  in  thickness.    We  have  called  this  formation 

»  D.  P.  Owen,  Oaolotical  Reoonnoiaaanco  or  Indiana,  1833,  pp.  12, 13. 

tD.  D.  Onto,  Geological  ReconnoiMftnce  of  Indium,  1837:  reprinted  18;.9.  p.  1\. 

J  R.  Owen,  Kaport  of  Oeological  RarODnoleaaoce  of  Indiana  made  in  1859  and  1800;  pub- 
liihed  186*,  p.  187. 

D  Jamea  Hall,  Trantactioni  Albany  1  intitule,  Vol .  IV,  18'*.  pp,  1-34.  Jamet  Ball,  Oeology 
and  Natural  Hiatorr  of  Indiana,  Twalfth  Report,  188i.  pp.  31B-375.  R.  P.  Whitfield,  Amerl- 
can  Muaeum  of  Natural  History,  Bulletin  3,  lWffi,  pp.  42  9(. 
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the  Mitchell  limestone,  taking  the  name  from  the  town  of  that  name  in 
Lawrence  County  at  the  crowing  or  the  L.,  N.  A.  &  C.  and  B.  &  O.  8. 
W.  railways.  This  limestone  is  well  developed  about  Mitchell,  which  is 
situated  upon  it,  but  especially  is  its  peculiar  topography  typically  shown 
in  that  locality.  The  topographic  tendency  of  the  Mitchell  limestone  ex- 
presses itself  in  plateaus  perforated  at  short  intervals  by  sink  holes.  For 
this  reason  it  has  been  called  the  cavernous  limestone  by  early  writers, 
and  by  others  the  barren  limestone,  because  of  tracts  which  were  largely 
covered  with  residual  chert  fragments  which  have  weathered  out  of  the 
limestone.  The  lower  members  of  this  formation  constitute  the  so  called 
"  bastard  limestone"  stripping  of  the  quarrymen.  They  are  unfossilif- 
eroua  and  of  a  dirty  yellow  or  gray  color.  Above  these  come  shales  with 
interbedded,  dark  blue,  heavy  flaggy  limestone  and  gray  lithographic 
beds.  Specimens  of  the  lithographic  stone  have  been  found  which  worked 
almost,  if  not  equally,  as  well  as  the  Bavarian  stone,  but  as  yet  no  locality 
has  been  discovered  where  they  can  be  obtained  in  commercial  quantities. 
The  stone  is  usually  so  intersected  at  short  intervals  by  calcite  seams  that 
no  stones  of  size  can  be  obtained.  What  search  may  discover  can  not, 
of  course,  be  foretold. 

At  different  horizons  in  the  Mitchell  limestone  the  stone  is  fossiliferons. 
In  some  places  it  is  as  truly  oolitic  as  the  Bedford  stone.  Such  oolitic 
limestone  may  be  distinguished  from  the  Bedford  oolitic  by  the  fo'sils,  and 
usually  by  a  peculiar  weathering  under  atmospheric  agencies,  in  which 
a  coating  of  between  one-eighth  and  one-fourth  of  an  inch  scales  off  or 
exfoliates  with  a  peeling  effect.  The  following  section  in  Section  13,  7 
north,  2  west,  is  typical  of  the  Mitchell  limestone  : 

Detailed  Section  o/tlie  Mitchell  Limestone,  R.  7  N.,  T.  2  W.,  See.  IS. 

Drab  lithographic  limestone,  /,.  froliferuin,  in  top  layer 20  feet. 

Chert  breccia,  rotten  lithographic  ground  mass 8  feet. 

Bluish-drab,  fine-grained,  fetid  limestone 10  feet. 

Lithographic  limestone  4  feet. 

Drab  calcareous  clay  shale  9  feet. 

Drab,  rotten,  roagnesian  limestone  with  chert  inclusions 28  feet. 

Bluish,  vermicular,  shaly  limestone 2  feet. 

Drab  calcareous  shale 4  feet. 

Rotten  and  shaly  lithographic  limestone 5  feet. 

Lithographic  limestone 2  feet. 

Rotten  lithographic  limestone 5  feet. 

Drab  calcareous  shale 7  feet. 

Fine-grained,  bluish -gray  limestone  with  conchoids!  fracture. . .  5  feet. 

Calcareous  clay  shale 2  feet. 

Gray  limestone  in  8-inch  beds 5  feet. 

Fossiliferous  shaly  limentone 14  feet. 

Concealed 6  feet. 

Fossiliferous  coarse-grained  limestone 2  feet. 

Oolitic  limestone —  feet. 
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The  Chester  or  Kazkwkia  Group,  as  recognized  by  Mr.  E.  M.  Kindle, 
in  Orange  and  Martin  Counties  consists  of  tbe  Upper,  Middle  and  Lower 
Kaskaskia  limestones,  separated  from  each  other  by  the  Upper  and 
Loner  Kaskaskia  sandstones.*  Overlying  the  Kaskaskia  is  tbe  Mans- 
field sandstone,  the  basal  member  of  the  Coal  Measures. 

Quaternary.  Tbe  Quaternary  deposits  of  the  region  under  consider- 
ation are  of  three  classes :  Glacial  till  and  drift,  pleistocene  lacuatral 
and  terrace  deposits,  and  alluvial  flood  plains. 

Drift  Limit.  The  line  of  the  southernmost  limit  of  glacial  drift  enters 
Monroe  County  from  the  southwest  near  where  the  EUettsville  and 
Spencer  road  crosses  the  Monroe-Owen  county  line.  It  bends  south 
around  the  limits  of  the  Flatwood,  then  angles  northeast,  crossing  Jack's 
Defeat  Creek  in  the  neighborhood  of  the  old  Dutch  church.  Continuing 
in  the  same  direction  it  crosses  Bean  Blossom  Creek  near  the  mouth  of 
Uowden  Branch.  Bending  south  of  the  Lost  Ridgy  near  the  mouth  of 
Indian  Creek,  it  follows  the  course  of  tbat  creek  to  Canada  Gap,  and  on 
it  in  the  same  direction  passing  one  half  mile  south  of  Godsey  P.'  0.,  and 
crossing  into  Morgan  County  three-quarters  of  a  mile  east  of  Godsey. 
It  swings  southeastward  and  reenters  Monroe  County  where  Hackers 
Creek  leaves  it,  following  up  that  creek  to  the  neighborhood  of  Hacker 
school  house.  From  here  eastward  the  drift  limit  becomes  harder  to  trace. 
The  ice  sheet  must  have  been  very  thin,  since  the  topography  shows  little, 
if  any,  modification.  Scattered  erratics  are  found  all  over  the  ridge 
dividing  the  headwaters  of  Robert's  Creek  from  the  headwaters  of  Honey 
and  Hacker's  Creeks.  It  seems  probable  that  the  foot  of  the  ice  rested 
on  this  hill,  and  that  the  drift  found  in  the  headwaters  of  Honey  Creek 
was  carried  there  by  the  waters  resulting  from  the  melting  of  the  glacier. 
Many  large  granitic  bowlders  from  one  to  three  feet  in  diameter  are 
found  along  tbe  small  stream  leading  north  from  Hubbard  Gap  in  section 
II  (10  N.  1  E.),  and  along  tbe  other  tributaries  of  Robert's  Creek.  In 
section  2,  same  township,  heavy  deposits  of  sand,  gravel  and  till  lie 
against  the  hillsides.  In  the  neighborhood  of  Hacker  school  house  in 
section  6  of  the  same  township  the  smoothing  and  leveling  action  of  the 
glacier  is  plainly  seen  in  tbe  gravel  covered  plain  which  rises  gently  to 
the  north.  In  the  neighborhood  of  Godsey  P.  O.,  section  3  (10  N.  1  \V.) 
the  same  may  be  seen.  Heavy  beds  of  till  and  gravel  lie  against  the 
hills  which  border  their  slopes  on  its  south  In  Canada  Gap,  northeast 
corner  section  9  (10  N.  1  W.),  the  evidences  of  ice  occupation  are  plain 
though  the  quantity  of  drift  muterial  is  very  limited.  The  territory 
between  Indian  Creek,  Bean  Blossom  Creek  and  White  River  displays 
evidences  of  ice  occupation  in  many  places  in  modified  topography  and 
deposits  of  till,  and  sand,  and  gravel,  though  on  the  whole  the  drift  is 
very  light,  showing  a  thin  ice  sheet. 


Report,  1X9),  p.  381. 
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The  glacial  topography  is  veil  illustrated  in  Section  5  (10  north,  1 
west)  and  in  the  southeast  quarter  of  Section  21  (10  north,  2  vest). 
The  hills  north  of  Mt.  Tabor  and  between  there  and  Gouport  are  covered 
with  a  heavy  deposit  of  sand  which  seems  to  have  been  deposited  from 
high  water  resulting  from  a  melting  ice  sheet.  The  lower  hills  about 
Gosport  have  a  similar  deposit.  North  and  west  of  Goeport  the  drift 
sheet  becomes  heavier,  ranging  from  5  to  20  feet  in  thickness. 

Glacial  itria  were  observed  in  but  one  locality,  and  that  was  where  the 
limestone  had  been  uncovered  by  stripping  on  the  west  side  of  Reader's 
quarry  at  Romona.  The  direction  was  8.  18°  E.  A  vertical  seam  or 
fissure  in  the  rock  at  this  point,  8  or  10  inches  in  width,  was  filled  with 
tightly  packed  red  clay  up  the  level  of  the  glaciated  rock  where  it  was 
cut  off  sharply  by  the  buff  sandy  till  which  covered  the  rockson  either  side. 
The  red  clay  of  the  seam  gave  evidence  of  the  great  pressure  to  which  it 
was  subjected  by  shearing  cracks  and  by  being  stickensided  along  the 
sides  of  the  seam.  This  seam  is  perhaps  a  fair  average  in  thickness  of 
the  clay  seams  commonly  found  in  the  oolitic.  It  thus  serves  to  give  us 
an  idea  through  what  stretches  of  time  the  solvent  and  erosive  agencies 
have  been  at  work  in  producing  the  bothersome  seams  of  the  quarries. 

Glacial  Lake  Flatwood. — Occupying  tbe  highest  land  between  Ellette- 
ville  and  Spencer  is  a  level  tract  two  and  one-half  miles  in  width 
by  six  miles  in  length,  locally  known  as  the  Flatwoods.  It  is  drained  by 
McCormack's  Creek,  to  which  it  gently  slopes  from  all  points  of  the  mar- 
gin except  at  the  extreme  west  end,  a  small  portion  of  which  drains  into 
Ellison  Branch.  The  Flatwoods  is  surrounded  by  a  rim  of  higher  land 
with  gaps  at  Ellison  Branch  and  McCormack's  Creek,  and  at  three  other 
points  on  the  north,  east  and  south,  where  streams  head  up  against  the 
Flatwoods  and  at  tbe  same  level  with  them.  This  higher  border  shows 
evidences  of  glaciation,  especially  so  on  the  southern  side,  where  many 
erratic  bowlders  ranging  from  «ix  to  eight  inches  in  diameter  have 
lodged  against  tbe  slope.  The  soil  of  the  Flatwoods  is  an  alternation  of 
black  mucks  and  white  clays.  A  section  of  a  well  in  the  N.  W.  N.  W. 
Section  31  (10  north,  2  west),  which  is  typical  of  the  district,  is  here 
given: 

Soil  and  clay 17  to  18  feet 

ImbeddtU  logs 1  foot. 

Clay 8  feet, 

Waterworn  gravel ]  foot. 

Blue,  sticky  clay S  feet. 

Limestone 

Prof.  Collett*  gives  the  following  section  of  a  well  in  the  southeast 
quarter  of  section  26,  10  north,  3  west: 


"Oaoloiictl  Surrey  of  IndtiDa,  Seventh  Annual  Report,  1875,  pp.  333-334. 
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Black  mucky  soil 8  feet 

Sand  and  fine  gravel .' 6  feel. 

Blue  stick  J  quicksand  with  lops,  sticks  and  leaves 8  feet. 

Over  the  area  of  the  Flat-woods  several  " islands"  of  the  Subcarbonif- 
erous  raiee  themselves  above  the  later  deposits,  demonstrating  the  undu- 
lating character  of  the  preglacial  topography. 

Prof.  Collett  suggests  that  the  Flatwoods  formed  a  portion  of  the  pre- 
glacial channel  of  White  River,  the  valleys  of  McCormack  and  Raccoon 
Creeks  furnishing  the  portions  connecting  with  the  present  valley  of  that 
river.  A  close  examination  of  the  region  in  question,  however,  shows 
this  to  be  impossible. 

The  Pleistocene  terraces  of  Bean  Blossom  Creek  clearly  prove  the  pre- 
glacial valley  of  that  creek  to  have  been  practically  as  it  is  at  present. 
It  is  impossible  to  imagine  how  it  could  be  cut  down  to  its  present  depth, 
while  White  River,  into  which  it  emptied,  was  running  at  a  level  ap- 
proximately 150  feet  higher  than  now,  as  it  is  alleged  to  have  done. 
Moreover,  the  gorge  of  McCormack's  Creek  is  clearly  postglacial.  And 
further,  it  empties  into  White  River  at  least  a  mile  below  the  upper  end. 
of  the  "  narrows,"  whose  existence  it  was  brought  forward  to  explain. 

A  more  reasonable  explanation  of  the  Flatwoods  is  that  it  is  the  site 
of  a  shallow  glacial  lake.  This  area  in  preglacial  times  must  have  been 
a  region  of  sink  boles,  with  drainage  largely,  if  not  wholly,  subterranean, 
similar  to  the  country  which  surrounds  it,  and  to  tbe  region  of  caves  and 
sink  holes  west  of  Bloomington — in  short,  a  region  characteristic  of  the 
Mitchell  limestone.  When  tbe  glacier  pushed  down  across  these  sinks, 
the  excess  of  salt  and  sand  choked  up  the  underground  outlets,  and  on 
the  retreat  of  tbe  ice  sheet,  the  area  was  left  covered  by  a  thin  sheet  of 
water,  probably  from  20  to  30  feet  in  depth  near  the  middle.  Subse- 
quently the  drainage  by  way  of  McCormack's  Creek  was  begun,  resulting 
in  the  cutting  of  the  gorge  through  which  that  creek  finds  its  way  to  the 
river.  The  size  of  the  drainage  area  and  a  fall  of  nearly  150  feet  distrib- 
uted over  about  two  miles  explain  the  steepness  and  narrowness  of  the 
gorge. 

Pleistocene  terraces  occur  in  the  valley  of  Bean  Blossom  Creek  above 
tbe  crossing  of  the  drift  limit.  Drift  deposits  occur  below  that,  but  are 
irregular  in  height,  and  have  not  the  level  top  of  the  terraces.  The  ter- 
races range  from  40  to  60  feet  in  height,  those  further  up  the  creek  being 
the  higher.  In  size  the  terraces  range  from  mere  knolls  to  benches  a  mile 
wide  and  three  or  four  miles  long.  The  lower  portion  of  these  beds  con- 
sists of  sand  and  erratic  gravel  with  sand  and  smaller  gravel  above,  and 
over  all  sandy  clay  and  loam.  Tbese  terraces  seem  to  have  been  de- 
posited by  the  high  waters  which  must  have  resulted  from  the  melting  of 
the  glacier  which  covered  the  headwaters  of  the  creek  in  Brown  County, 
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and  the  draining  of  the  glacier  which  crossed  its  lower  course.  The  vari- 
ous tributaries  of  Bean  Blossom  Creek  have  similar  deposits  in  a  small 
way,  the  materials  of  which  are,  however,  of  local  origin.  The  Act  that 
the  drift  material  of  foreign  origin  is  confined  to  the  valley  of  the  creek 
itself,  argued  that  it  was  derived  from  the  glacier  occupying  the  upper 
course  of  the  creek. 

At  favorable  points  are  found  stratified  deposits  of  banded  sandy  clays 
of  variable  colore  with  disseminated  spindles  and  scales  of  ferruginous 
claystone  and  irregular  concretions  of  calcareous  claystone.  These  beds 
correspond  stratigraphically  to  the  terraces  and  are  of  the  same  height. 
They  have  been  deposited  from  sluggish  water  out  of  the  lime  of  the 
direct  current  which  bore  the  erratic  materials,  and  as  a  result  they  are 
free  from  gravel  except  some  of  local  origin  in  their  basal  portions. 

The  upper  portion  of  the  drainage  basin  of  Salt  Creek  was  also  occu- 
pied by  the  glacier,  and  as  a  consequence  we  find  well  marked  terraces 
along  the  valley  of  Salt  Creek,  though  not  so  extensive  or  so  high  as 
those  along  Bean  Blossom.  The  further  down  the  creek  the  lower  the 
terraces  become  until  the  last  one  is  reached,  which  is  in  the  neighbor- 
hood of  Fairfax  P.  O.,  Monroe  County. 

Like  the  hills  about  Gosport,  those  along  the  East  Fork  of  White 
River  have  deposits  of  sand,  such  deposits  occurring  up  to  a  height  of 
60  or  100  feet,  and  always  on  the  side  away  from  the  current  of  the 
stream;  in  other  words,  the  deposits  were  always  made  in  the  still  water 
of  an  eddy.  Secondary  bottoms  also  occur  which  are  possibly  and  prob- 
ably of  Quaternary  age,  though  not  of  the  regularity  as  regards  height 
and  level  top  of  the  Quaternary  terraces  of  Bean  Blossom  Creek. 

Alluvial  floodjdaita.—lhe  alluvial  bottoms  of  the  West  Fork  of  White 
River  above  Gosport  range  from  one  to  three  miles  in  width.  Below 
Gosport  they  narrow  down  to  about  a  mile  on  tbe  average,  ami  two  miles 
below  Rom  on  a  the  foothills  on  either  side  approach  within  less  than  a 
quarter  of  a  mile  of  each  other.  It  was  to  explain  these  "narrows" 
that  Prof.  Collett  projected  tbe  hypothetical  glacial  river  up  McCor- 
mack's  Creek  through  the  Flatwoods  and  down  Raccoon  Creek,  to  which 
reference  has  been  made  on  a  preceding  page, 

The  alluvial  plain  of  Bean  Blossom  Creek  will  average  a  mile  in  width 
through  Monroe  County.  Along  Salt  Creek  through  Monroe  County 
the  alluvial  plain  will  average  about  a  half  mile;  through  Lawrence 
County  it  is  from  three- fourths  of  a  mile  to  a  mile  in  width. 

Leatherwood  and  Guthrie  creeks  have  bottoms  which  in  their  lower 
courses  are  about  a  half  mile  wide. 

The  valley  of  the  East  Fork  of  White  River  through  Lawrence 
County  is  quite  narrow  as  compared  to  the  West  Fork,  not  exceeding  a 
half  mile  on  the  average,  perhaps  less. 
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CHAPTER   II. 


STRUCTURAL    AMD    ECONOMIC   fEATURES    OF    1HE     BEDFORD 
OOLITIC    LIMESTONE. 


Structural  feature*  of  the  Bedford  Oolitic  limestone. — The  Bedford  lime- 
stone occurs  in  a  massive  bed  varying  in  thickness  in  different  locali- 
ties from  25  to  nearly  100  feet.  The  bulk  of  the  stone  is  free  from 
lamination  and  shows  very  few  bedding  planes.  On  weathered  surfaces 
on  the  natural  outcrops  the  Hues  of  sedimentation  are  brought  out  more 
or  less  conspicuously  at  many  points.  Sometimes  even  a  shaly  structure 
may  be  developed  on  the  top  of  the  bed.  In  several  places  lines  of 
cross  bedding  are  brought  out  quite  conspicuously  on  the  weathered  sur- 
face, noticeably  bo  on  the  bluffs  of  Big  Creek  a  mile  west  of  Stinesville, 
and  on  the  face  of  the  old  Terre  Haute  quarry,  half  a  mile  west  of 
Stinesville.  (See  plate  XX.)  The  same  thing  issbowu  less  conspicuously 
in  places  in  a  great  many  quarry  openings  throughout  the  region,  and 
known  among  the  quarrymen  as  eroHsgrain.  There  is  abundant  evi- 
dence of  this  nature  both  of  the  false  bedding  and  the  true  bedding  to 
show  the  sedimentary  character  of  the  stone.  Yet,  as  before  stated,  the 
great  bulk  of  the  stone  is  massive,  and  in  all  the  better  class  of  stone 
shows  little  or  no  evidence  of  lamination  or  bedding  except  at  the  out- 

Iu  all  the  outcrops  and  in  many  of  the  quarries  there  is  at  least  one 
system  of  vertical  or  nearly  vertical  joint  seams,  and  in  most  places  two 
systems,  one  having  a  general  east  and  west  direction,  the  other  north 
and  south.  The  joint  seams  are  rarely  abundant,  generally  20  to  40  feet 
apart  Where  there  is  a  solid  rock  covering  over  the  oolitic  stone  the 
seams  are  generally  inconspicuous  features,  seldom  more  than  regular 
cracks  in  the  rock  mass.  In  a  number  of  places,  in  fact  in  nearly  all 
places  where  the  oolitic  stone  has  no  solid  rock  covering,  the  weathering 
agencies  have  penetrated  along  the  joint  planes,  forming  irregular,  cave- 
like openings  sometimes  two  or  three  feet  across.  These  cavities  are 
mostly  filled  with  clay  and  debris  from  the  top  (see  plates  XXI,  XXVII), 
causing  a  great  deal  of  waste  and  annoyance  in  quarrying,  as  the  waste 
is  not  limited  simply  to  the  cavity,  but  the  irregular  walls  cause  much 
waste  in  squaring  the  blocks,  and  where  the  cavities  are  close  together 
the  irregular  blocks  between  them  can  not  always  be  divided  to  ad- 
vantage.    There  is  a  further  waste  where  the  stone  happens  to  be  blue 
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stone,  from  the  fact  that  along  the  joint  planes  the  stone  is  oxidised  ir- 
regularly, forming  a  hand  of  buff  of  varying  width  on  each  side  of  the 
cavity.  It  is  hard  on  the  channeling  machine  to  cut  across  one  of  these 
cavities. 

SlyloliUs  ("crow-fett,"  "toe-nails"). — While  ordinary  bedding  or  lam- 
ination planes  are  exceedingly  rare  in  the  interior  of  the  oolitic  limestone 
bed  at  any  considerable  distance  from  the  outcrop,  there  are  what  might 
be  called  extraordinary  bedding  planes,  resembling  suture  joints,  which, 
unfortunately,  occur  in  many  places,  appearing  on  the  lace  of  the  quarry 
as  ja?ged  dark  to  black  lines.  On  each  side  of  this  line,  generally  more 
pronounced  on  the  lower  side,  are  jagged  points  extending  sometimes  a 
fraction  of  an  inch,  sometimes  several  inches  into  the  limestone.  The 
longer  points,  and  sometimes  the  smaller  ones,  have  an  apparent  columnar 
structure,  with  the  sides  nearly  parallel,  and  frequently  striated.  Fre- 
quently the  shorter  points  have  a  more  serrated  or  tooth-like  projection. 
In  all  cases  observed,  with  one  exception,  the  planes  have  a  nearly  hor- 
izontal position,  as  nearly  horizontal  and  about  as  regular  as  any  other 
bedding  planes,  and  the  teeth  or  "  toe-nails"  are  generally  vertical. 
While  this  is  true  in  the  oolitic  limestone  quarries,  it  is  not  true  in  all 
localities,  as  in  the  magnesian  limestone  quarries  in  the  city  of  Chicago 
they  follow  quite  irregular  lines,  in  some  places  apparently  running  over 
little  hillocks  or  sharp  prominences.  The  stylolite  seams  are  of  great  in- 
terest and  annoyance  to  the  quarrymen,  as  they  probably  cause  more 
waste  than  any  other  structural  feature  of  the  rock.  Because  of  their 
economic  importance  they  deserve  more  than  a  passing  notice. 

The  stylolites  have  been  variously  designated.  Among  the  names 
which  have  been  proposed  are,  suture  joints,  erysUjUites,  LU/niiliUs  and 
epsomites.  The  quarrymen  designate  them  as  crowfeet  or  toe-naih  quite 
frequently  with  a  harsh  adjective  prefixed.  The  most  commonly  accepted 
term  among  scientists  is  stylolite,  from  the  Greek  stylus  for  pen,  referring 
to  the  fancied  resemblance  to  a  pen.  The  term  crystallite,  lignillites  and 
epsomites  are  objectionable,  as  they  imply  an  origin  which  is  not  proven. 
Suture  joint  is  a  very  good  term.  Crow-feet  and  toe-nails  will  continue 
to  be  uced  among  the  quarrymen,  and  are  very  expressive  ami  not  wholly 
inappropriate  terms. 

There  is  a  difference  of  opinion  as  to  the  origin  or  cause  of  the  stylo- 
lites. Both  Dana*  and  Geikier  accept  Marsh's  explanation  that  they 
are  caused  by  "the  slipping,  through  vertical  pressure,  of  a  part  capped 
by  a  fossil  shell  against  an  adjoining  part  not  so  capped." 

Prof.  Swallow  says|  that  the  term  lignillites  was  much  used  at  one 
lime  because  of  its  resemblance  to  wood,  and  the  term  crystallites  and 

"Manual  of  GeolotT,  41b  Ed.,  by  J.  D.  D.na,  p.513. 
t Teit- Book  of  Ueolou,  2d  Ed.  » j  A.  Ueikie,  p.  290. 
1  Rap.  Geot.  Sun.  of  Missouri,  1872,  pt.  2,  p.  252. 
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epsomites  have  been  used  by  those  thinking  that  the  markings  are  due  to 
the  crystallization  of  epsom  salts  or  some  other  material  in  this  form. 

The  German  writers  offer  different  and  (in  the  opinion  of  the  writer) 
some  more  probable  explanations.  Quenstedt*  states  that  they  are  due 
to  the  filling  in  of  hollow  spaces  made  in  the  rock  while  yet  soft  by  the 
movements  of  rauesel  sheila. 

His  later  view  was  that  two  beds  overlying  one  another,  separated  by 
shells  and  a  layer  of  clay  or  marl,  the  two  beds  having  a  different  hard- 
ness, by  the  pressure  of  the  overlying  mass  the  clay  bed  would  be  torn 
and  the  underlying  and  overlying  beds  pressed  into  one  another,  thus 
causing  the  styloliles. 

Plieningert  thought  that  the  crack?  or  crevices  originating  at  the  sur- 
face by  the  drying  mud  were  the  caise,  and  that  the  pillar-like  or  col- 
umnar forms  could  be  produced  by  rain. 

Von  Cotta  and  Rossmassler^  put  tbem  in  the  same  class  with  the  "ice 
needles"  produced  on  the  surface  of  the  soil  in  winter. 

FaUati  and  Quenstedt  have  likened  the  stylolites  to  glacial  pyramids, 
pyramids  of  ice  left  on  the  surface  of  the  glacier,  or  little  pyramids  of 
earth  which  owe  their  columnar  structure  to  a  small  stone  or  shell  pro- 
tecting the  material  underneath  while  that  surrounding  is  washed  away 
by  the  rain  in  the  case  of  the  earth  and  by  the  sun  on  the  ice. 

Weiss, I1  corroborating  the  above,  states  that  in  his  observations  in  a 
Bundsandstein  formation  that  a  foreign  body  like  a  mussel-shell  or  a 
piece  of  clay  forms  a  protective  covering  to  the  drying  lime  particles, 
whereby  the  drizzling  water  has  modeled  out  the  stylolite  by  carrying 
away  the  material  between  the  protected  parts. 

Zelger,§  after  detailed  work  on  the  stylolites,  announces  that  they  are 
formed  by  the  escape  of  compressed  gases  through  the  Eoft  plastic  mass 
and  the  later  filling  in  of  the  passageways. 

Gtimbel  states  that  the  stylolites,  particularly  those  from  Rudersdorf, 
carry  on  top  a  clay  cap  which  without  doubt  has  come  from  a  clay  or 
marl  layer  which  marks  the  lower  limits  of  the  bed  of  stone  bearing  the 
stylolites  and  which  is  a  part  of  the  under  clay  layer  ascending  with  the 
stylolite  mass. 

Zirkel**  says  that  the  stylolites  remind  one  of  the  phenomenon  called 
creeps  by  the  English  miners,  in  the  swelling  up  and  pressing  in  of  the 
underclay  of  the  coal  into  the  galleries  or  openings  made  in  the  working 
until  the  gallery  is  filled  by  the  underlying  clay. 

"N.Jsbrb.f.  Mio..  1837,  p.  496,  nnd  Wiirttembere.  Natnrwira.  Jahreihefta.  1S53,  Vol.  IX 
p.  71,  and  Epochan  dar  Natnr,  I860,  p.  200. 

t  Wiirttembsrir.  Nsturwiji.  Jsbraitaaft,  185S,  Vol.  XIV,  p.  292. 
t  Zliksl,  Lehrbucb  der  Petrogr.phie,  2d  Ed.,  Vol.  I,  p.  ESS. 
I N.  Jahrb.  f.  Mln .,  1868,  p.  729. 
t  N.  Jibrb.  f.  Min .,  1870,  p.  8S3. 
"Lehrbnch  dar  Patroc  Vol.  I,  p.  £36. 


,v  Google 


the  Bedford  oolitic  limestohe.  307 

It  is  quite  probable  that  aa  the  stylolites  differ  ia  appearance  in  differ- 
ent localities  that  they  may  not  all  be  produced  in  the  same  manner. 
The  writer  is  convinced  from  his  observations  in  the  field  that  at  least  in 
all  places  where  they  occur  in  the  oolitic  limestone  of  Indiana  that  they 
mark  bedding  or  stratification  planes  in  the  rock.  The  reasons  for  so 
thinking  are,  (1)  That  they  correspond  with  the  grain  or  bedding  of  the 
rock,  occasionally  running  on  the  false  bedding,  but  never  across  the 
grain ;  (2)  they  are  in  places  traceable,  with  no  break  or  sharp  line  of 
division  into  the  common  bedding  planes,  having  no  evidence  of  stylolites ; 
(3)  there  is  in  nearly  every  instance  a  layer  of  carbonaceous  material, 
sometimes  a  mere  film,  sometimes  nearly  half  an  inch  thick ;  (4)  they 
are  always  of  considerable,  though  not  unlimited,  extent;  (5)  a  view 
from  above  shown  in  a  few  places  on  (the  Cleveland  quarry,  near  Har- 
rodsburg,  is  one  of  the  best  illustrations)  quarry  floors  shows  water  action 
not  unlike  the  common  bedding  plane ;  (6)  they  frequently  occur  between 
the  oolitic  stone  and  the  underlying  and  overlying  beds  which  are  not  at 
all  oolitic ;  (7)  the  cross  bedding  always  terminates  at  the  stylolite  seam  : 
in  no  instance  was  it  observed  to  cro*s  it. 

The  explanation  of  the  stylolitic  or  tooth-like  markings  along  this  seam 
is  not  so  satisfactory  as  the  evidence  of  its  being  a  bedding  seam.  It  is 
quite  probable  that  all  are  not  due  to  the  same  cause.  Some  look  aa 
though  they  were  formed  by  cracks  in  the  drying  of  the  limestone  mud, 
and  others  look  like  a  rain  or  spray  washed  surface.  Id  fact,  there  ia 
probably  about  such  variety  in  the  markings  as  one  might  expect  to  find 
on  a  surface  of  indurated  calcareous  mud,  some  of  which  dried  in  the  sun, 
some  of  which  was  rain  washed  or  spray  washed  in  the  drying;  and  pos- 
sibly the  escape  of  gases,  as  advocated  by  Zelger,  may  have  acted  in  some 
places.  The  layer  of  carbonaceous  material  is  probably  due  to  the  organ- 
isms left  to  die  on  the  beach,  either  alga;  or  animal  forms,  or  both.*  It  is 
in  some  instances  associated  with  considerable  iron  pyrites.  A  microscopic 
examination  of  this  material  from  two  localities  shows  black  bituminous 
matter,  with  no  organic  structure  or  markings  perceptible. 

There  appears  to  be  little  or  no  evidence  in  this  locality  in  support  of 
Marsh's  theory,  as  in  only  one  locality  was  any  noticeable  proportion  of 
the  stylolites  capped  with  fossils,  and  where  such  was  the  case  many  of 
the  fossils  were  delicate  gastropod  shells  that  would  quickly  show  any 
pressure,  had  such  been  brought  to  bear.  Not  only  were  they  not 
crushed  in  tbe  least,  but  90  per  cent,  or  more  of  the  stylolites  have  no 
fossil  on  either  the  top  or  the  bottom,  while  there  are  shells  in  abundance 
both  above  and  below  the  stylolite  seam,  with  no  stylolites  near  them. 

•  The  explanation  liven  eboTO  wu  worked  out  bv  tho  writer  in  the  Bald  independent  of 
the  work  of  tbe  German  writer*,  with  which  he  <u  not  then  familiar,  going  Into  the  field 
with  no  theory  but  lb*  one  liven  bj  Marab,  u  taught  by  Dana  and  Ueikie,  which  wu  noon 
found  to  be  uneatiifactorv,  and  the  one  above  giron  ii  purelv  inductive  incident  to  the  ex- 
tended oburvationi  in  the  Held. 
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Furthermore,  sometimes  the  stylolites  show  just  the  opposite  of  compres- 
sion by  forming  or  occurring  in  an  open  seam. 

The  amount  of  wants  caused. by  the  stylolite  or  crow-foot  Beam  is  fre- 
quently more  than  the  width  of  the  seam  plus  the  length  of  the  stylolite 
points,  especially  so  where  they  occur  in  the  bufi  stone,  as  the  carbon- 
aceous material  in  the  seam  prevents  oxidation  and  there  is  an  irregular 
blue  band  along  the  seam  extending  several  inches  to  a  foot  or  more 
from  the  seam  into  the  buff  stone,  and  the  seams  are  Dot  always  the 
right  distance  apart  to  get  either  one  or  more  cuts  of  standard  size  with- 
out considerable  waste. 

Textural  features. — The  Bedford  limestone  is  a  granular  limestone,  a 
calcareous  sandrock,  in  which  both  the  grains  and  the  cement  are  car- 
bonate of  lime.  The  greater  part  of  it  is  properly  freestone  in  char- 
acter, although  that  term  is  commonly  limited  to  the  siliceous  sandstones. 

The  texture  varies  in  coarseness  in  different  parts  of  the  area,  and 
generally  in  different  parts  of  the  same  bed.  The  finest-grained  varie- 
ties appear  to  be  the  most  in  demand  in  the  markets  and  hence  are  the 
most  sought  after  and  the  most  valuable.  In  all  of  the  oolitic  limestone 
throughout  the  area  the  grains  are  made  up  of  fossils,  mostly  foraminifera 
and  bryozoa,  mingled  with  which  are  other  forms,  some  of  which  were 
not  identified.  The  foraminifera  are  mostly  intact,  showing  little  or  no 
evidence  of  wear.  The  other  forms  appear  more  or  less  imperfect  in 
places,  butapparently  more  from  aleaching  action  than  from  wear.  The 
finer-grained  forms  differ  from  the  coarse  in  having  smaller  shells.  The 
great  mass  of  the  stone  is  made  up  of  these  minute,  almost  microscopic, 
shells  which  are  generally  pretty  uniform  in  size,  but  in  some  localities 
the  larger  forms  predominate,  in  others  the  smaller  forms  prevail,  hence 
coarser  and  finer-grained  stones  occur.  In  some  places,  as  at  Romona 
and  Heltonville,  bryozoa  are  very  abundant.  In  other  places  gasteropods 
and  brachiopods  abound,  often  of  considerable  size— half  an  inch  to  an 
inch  in  diameter,  in  a  few  instances  two  or  three  inches.  The  large 
forms  are  commonly  clustered,  forming  a  large  part  of  the  rock  where 
they  occur,  and  not  scattered  indiscriminately  throughout  the  rock,  and 
as  all  of  the  coarsely  foesiliferous  stone  goes  into  the  waste  or  into  a  low 
grade  stone,  none  of  it  being  sold  for  first-class  dimension  stone,  the  sepa- 
ration is  readily  made,  and  if  the  bed  proves  to  be  wholly  or  largely  of 
coarse  stone  it  is  not  worked  at  all.  Hence,  from  a  commercial  stand- 
point, the  absence  of  large  fossils  is  desirable. 

The  fossils,  which  are  composed  of  finely  crystallized  calcite,  are  im- 
bedded in  a  cement  of  calcite.  On  the  relative  amount,  purity  and 
coarseness  of  this  cement  depends  the  hardness  and  compactness  of  the 
stone.  To  the  happy  combination  of  soft  grains  in  the  firm  cement  in 
the  right  proportions  depends  the  value  of  the  oolitic  stone  for  building 
purposes.     With  any  considerable  decrease  in  the  amount  of  the  cement 
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the  stone  would  be  too  soft,  crumbling  and  disintegrating  too  readily,  as  is 
the  case  in  several  localities.  With  an  increase  in  the  proportion  of  the 
cement  the  stone  would  become  more  difficult  to  work,  losing  its  free- 
stone character  and  becoming  plucky.  There  are  slight  variations  in  the 
relative  hardness  of  the  stone  in  different  localities,  but  only  in  a  few 
places  is  it  too  soft  to  he  of  any  value,  and  in  no  place  is  it  too  hard  to 

Colors  of  the  Bedford  Oolitic  limestone.- — All  the  Btone  of  the  region  is 
classed  as  "blue,"  "buff"  or  "mixed."  The  blue  is  evidently  the  origi- 
nal color  of  at  least  the  greater  part  of  the  stone,  and  is  thought  to  be 
caused  by  iron  in  the  protoxide  form  and  organic  matter,  the  buff  being 
largely,  if  not  entirely,  derived  from  the  blue  by  oxidation  of  the  iron  to 
the  peroxide,  and  of  the  organic  matter  to  some  volatile  form,  or  some 
stable  form,  in  which  it  unites  with  mineral  matter  in  colorless  stable 
form.  The  oxidation  is  a  continuous  process,  not  yet  complete,  carried 
on  mainly  by  the  oxygen  in  solution  in  the  meteoric  water,  the  circula- 
tion of  which  is  accelerated  or  retarded  by  a  variety  of  causes,  and  hence 
does  not  take  place  along  parallel  or  regular  lines,  so  that  there  is  always 
considerable  stone  along  the  contact  of  the  two  colors  that  can  no:  be  ob- 
tained in  suitable  dimensions  of  either  color  alone,  hut  contains  a  combi- 
nation of  the  two  colors,  and  is  classed  as  mixed  stone.  In  most  of  the 
quarries  it  goes  into  tbe  dump  pile  as  waste.  Occasionally  some  of  it  is 
sold  for  bridges  or  foundations  at  a  greatly  reduced  price,  often  less  than 
the  cost  of  quarrying  it.  The  price  of  tbe  good  stone  is  so  low.  and  the 
freight  rates  so  high,  that  none  but  first-class  stone  is  shipped  to  any  con- 
siderable distance. 

Some  analyses,  made  with  a  view  of  determining  the  cause  of  this 
coloration,  gave  the  following  result: 
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The  results  are  not  as  satisfactory  as  might  be  desired.  The  samples 
were  taken  from  three  different  quarries,  in  each  case  from  each  side  of 
the  line  of  contact  at  the  same  place  in  the  quarry,  hoping  thus  to  get 
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specimens  as  Dearly  identical  as  possible  in  everything  but  color.  Each 
sample  was  then  tested  for  ferrous  and  ferric  iron  and  organic  matter. 
The  organic  matter  was  determined  by  drying  the  residue  insoluble  in 
boiling  dilute  hydrochloric  acid  at  135°  to  140°  C.  and  determining  the 
loss  of  weight  on  ignition.  While  the  results  are  only  approximate,  they 
ought  to  be  relatively  correct  The  percentages  are  so  small  that  it  is 
doubtful  whether  the  differences  are  due  to  more  than  the  possible  errors 
incident  to  manipulation.  Yet  it  is  probably  more  than  a  coincidence 
that  the  organic  material  in  each  case  is  only  half  as  much  in  the  buff  as 
in  the  blue.  It  indicates  a  loss  of  organic  material,  as  might  be  ex- 
pected. It  is  more  marked  than  the  difference  in  the  iron  which  is  indi- 
cated only  in  the  second  or  third  decimal  place.  There  is  in  each  instance 
a  slight  decrease  in  the  percentage  of  the  ferrous  iron  in  the  buff  from 
that  in  the  blue,  and  in  two  examples  out  of  the  three  an  increase  in  the 
proportion  of  the  peroxide,  which  is  what  was  expected.  Yet  the  differ- 
ences are  so  slight  that,  considering  the  possible  errors  in  manipulation, 
we  do  not  feel  like  emphasizing  the  import  of  them  without  further  evi- 
dence. 

It  should  be  borne  in  mind  that  the  difference  in  color  is  not  great, 
sometimes  scarcely  perceptible  in  a  hand  specimen,  but  quite  distinct  on 
a  large  block  or  quarry  race,  and  ie  brought  out  more  distinctly  by  ex- 
posure than  on  a  perfectly  fresh  surface.  Thus  on  the  channeled  face 
that  has  been  exposed  for  a  few  years  the  contrast  between  the  buff  and 
the  blue  is  much  stronger  than  it  is  on  a  fresh  fracture  beneath  the  sur- 
face. 

The  percentage  of  bituminous  matter  is  sufficient,  in  some  instances,  to 
discolor  the  stone  to  some  extent  on  exposure  by  the  heat  of  the  sun 
drawing  this  material  to  the  surface,  where  it  collects  the  dust  and  dis- 
figures the  stone  for  a  time.  Objection  has  been  raised  to  the  stone  in 
some  places  on  this  account,  but  it  must  be  remembered  that  this  occurs 
with  but  a  small  part  of  the  stone,  and  with  that  part  the  disfiguring  is 
only  temporary,  and  in  nowise  affects  the  "durability  of  the  stone,  acting 
rather  as  a  preservative. 

With  the  exception  of  the  bituminous  varieties,  the  general  tendency 
of  the  atone  is  to  become  lighter  colored  on  exposure.  Much  of  the  buff 
stone  has  a  dull  yellow  color  when  first  quarried,  that  becomes  much 
lighter  on  exposure. 

A  few  years  ago  the  blue  stone  was  the  highest  priced  and  most  sought 
after.  How,  while  there  is  good  demand  for  both  colors,  the  buff  is  most 
sought  after  and  most  quarried.  The  prices  are  about  the  same  for 
each. 
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PHYSICAL  TESTS. 


Physical  tests  of  various  kinds  hare  been  tried  on  the  oolitic  stone,  the 
results  of  which  are  given  below.  Not  only  those  made  directly  for  the 
present  report,  but  those  made  elsewhere,  so  far  as  could  be  obtained, 
are  brought  together  and  classified. 

Specific  gravity.  The  specific  gravity  tests  on  the  accompanying  tables 
were  made  for  the  present  survey  at  Rose  Polytechnic  Institute,  except 
those  marked  (1),  which  were  made  in  duplicate  at  State  College,  Penn- 
sylvania, to  show  the  different  results  by  different  methods.  At  Rose 
Polytechnic  Institute  the  stone  was  weighed  in  air,  and  as  quickly  as 
possible  in  water,  the  specific  gravity  being  the  weight  in  air  divided  by 
the  difference  in  weight  of  the  two.  At  State  College  it  was  determined 
by  a  specific  gravity  bottle,  weighing  first  the  bottle,  second,  the  bottle 
filled  with  water,  third,  the  bottle  with  the  powdered  rock,  and  fourth, 
the  bottle  with  the  powdered  rock  filled  with  water.  The  weight  of  3 
subtracted  from  4,  and  that  result  from  2,  gives  the  weight  of  the  water 
displaced  by  the  stone,  and  that  divided  into  the  weight  of  the  stone, 
obtained  by  subtracting  1  from  3,  equals  the  specific  gravity.  The  latter 
method  attempts  to  give  the  specific  gravity  of  the  particles  of  the  stone  in- 
dependent of  the  interstitial  air,  and  the  former  process  to  give  the  rela- 
tive weight  of  the  stone  as  it  is,  including  the  air.  As  it  is  impossible  to 
weigh  so  quickly  that  some  of  the  water  is  not  absorbed,  the  actual  weight 
of  the  atone  is  less  than  that  shown  by  the  first  process.  As  it  is  impossi- 
ble to  exhaust  all  the  inclosed  air,  the  absolute  weight  of  the  material  of 
the  stone,  excluding  the  pores,  is  a  little  more  than  that  shown  by  the 
second  process. 

The  figures  given  are  for  seasoned  stone,  the  green  stone  being  heavier. 

The  weight  per  cubic  foot,  as  given  in  the  table,  ia  obtained  by  multi- 
plying the  specific  gravity  by  62£,  the  weight  in  pounds  of  a  cubic  foot  of 
water.  The  quarrymen  generally  count  the  weight  of  the  stone  in  the 
rough  for  shipping  purposes  at  from  175  to  180  pounds  per  cubic  foot. 
C.  S.  Norton  counts  his  blue  stone  at  185  pounds.  A  large  block  of 
stone  quarried  by  the  Bedford,  Ind.,  Stone  Company,  said  to  be  the 
largest  block  of  Indiana  limestone  ever  quarried,*  gives  the  dimensions 
11  feet  nine  inches  by  10  feet  four  inches  by  eight  feet  eight  inches,  and 
is  marked  190,900  pounds  (see  plate  XXXIV),  which  is  equivalent  to 
180  pounds  per  foot. 

Ratio  of  absorption. — In  the  absorption  tests  made  at  the  Rose  Poly- 
technic Institute  the  specimens  were  approximately  one-inch  cubes, 
weighed  and  placed  in  water,  where  they  were  left  for  24  hours,  and 
then  removed  and  the  faces  dried  with  blotting  paper  and  reweighed. 
The  ratio  of  absoption  is  the  weight  wet  minus  the  weight  dry  divided 
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by  the  weight  dry.     This  1-31  means  that  31  pounds  of  the  atone  would 
absorb  one  pound  of  water,  about  five  pounds  to  the  cubic  foot. 

In  the  recorded  tests  made  by  General  Gil  more  the  experiments  were 
made  in  about  the  same  way. 

The  stone  showing  the  highest  absorption  is  the  most  porous,  the 
lightest  the  softest,  and  generally,  other  things  being  equal,  the  leant. 
able  to  withstand  the  weather. 

Compression  testt. — The  compression  tests  made  for  the  survey  at  Rose 
Polytechnic  Institute  were  upon  specimens  of  about  two-inch  cubes. 
Each  specimen  was  measured  to  the  nearest  1-100  of  a  square  inch  and 
tested  upon  a  Riehle"  testing  machine  having  a  capacity  of  100,000 
pounds. 

The  specimens  were  tested  between  two  pieces  of  tarboard  2J  x  2J 
inches.  The  rate  of  application  of  the  load  was  slow  and  the  same  for 
all. 

It  will  be  noticed  that  most  all  of  the  specimens  range  between  4,000 
and  10,000. 

The  first  two  tables  show  the  details  of  the  tests  made  by  Professor 
Howe  at  Rose  Polytechnic  Institute. 

Table  III  gives  a  summary  of  these,  along  with  tests  made  by  General 
Gilmore  for  comparison.  It  is  worthy  of  note  that  in  four  sets  of  sam- 
ples the  strength  on  edge  is  greater  than  that  on  the  bed,  in  one  instance 
the  first  being  twice  as  great.  The  reason  for  this  is  not  apparent.  One 
might  think  that  it  was  due  to  an  imperfect  specimen,  but  the  tests  oa 
the  bed  were  made  on  three  specimens  which  averaged  nearly  the  same, 
and  two  of  them  broke  with  two  perfect  pyramids.  A  possible  explana- 
tion is  that  the  stonecutter  marked  them  wrong. 

The  samples  from  Ellettsville  are  from  G.  K.  Perry's  quarry,  a  half 
mile  north  of  the  Ellettsville  Station. 

The  Twin  Creek  specimens  from  a  newly  opened  quarry  on  the  bluff 
of  Twin  Creek,  about  six  miles  north  of  west  from  Salem  in  Washington 
County,  Nos.  7  to  9,  were  specimens  quarried  in  November,  1895,  about 
six  feet  below  the  surface,  in  township  8  north,  range  1  west,  section  20, 
on  land  of  John  B.  Crafton. 

Nob.  10  to  12,  from  second  and  third  floors  seven  to  20  feet  deep  in 
the  quarry  of  Hunter  Valley  Stone  Co.,  Hunter  Valley. 

Nos.  25  to  27,  quarried  Nov.  7,  1896,  near  the  top  of  ledge,  town- 
ship 7  north,  range  2  west,  section  24,  lot  8.     No  quarry  opened. 

Nos.  31  to  33,  from  quarries  on  Big  Creek,  North  Bedford  station,  on 
Gosport  branch  of  I.  &  V.  R.  R.,  part  20  feet  and  part  30  feet  below 
the  surface;  quarried  Nov.  26,  1896,  hence  not  properly  seasoned. 

Nos.  34  to  36,  broken  off  near  the  top  of  the  ledge,  Nov.  7,  1896,  on 
lot  15,  township  7  north,  range  2  west,  section  12.  Buff  and  Blue 
Oolitic  Stone  Co.     Quarries  not  developed. 


,v  Google 


THE  BEDFORD   OOLITIC    LIMESTONE. 


is  i 


s     S  *s  = 


ill!Pllll!^lllll!IPIIIIBIIilPI^3^! 


;RS^^^7?£?^TSS^??53^K£^r!?;5=:-^-5£^?N^5  =  S^ 


£22233  ;  ;     ■  ;  -|||  ■  ;  'S^S  £££.'• J5|. 


sss 


)igltbadbyC00gIe 


REPORT  OF  STATE    GEOLOGIST. 


r 

I  - 
"■a      .%           % 

II  IL,'    1 

IIKBSIHI!!- 

sjunbg  a;  <uy 

£3£5.??S*$E!2S2 

■|il  If  If  11.1  Is 

| 

II 
| 

-uqmnH 

)ijiio,aB,GoosIe 


THE   BEDFORD  OOLITIC   LIMESTONE.  315 

sill  S 

'■'■   J"  ill  u 

22 


£22 


Si  o    s  ^  •    s  a  £  s  s  a 


-  22s 


S  3  |'j  |  £  3 15 1 1£  b  £  £  £"  £.  5  £   £  £  b  'S-SS  £  5ir« 


=  g  g    sssassttffiasss  'ses  a  as  ; 


s  s     ;  s  s     :  s 


gi£  |  3?g  g  MMP£3&3§£ilt§33S.ii?&333&?3 


«   =    E    -j     t,    ■ 


i  a  3  s  s  s  2sa«  a  ssa 


)igltbadbyC00gIe 


316  REPORT  OF  STATE   GEOLOGIST. 

One  is  liable  to  error  in  waking  comparison  of  the  crushing  strength 
of  building  stones  made  by  different  persons,  or  even  by  the  same  per- 
son, as  the  maximum  strength  of  the  stone  depends  upon  a  number  of 
conditions:  1.  On  the  size  of  the  specimen;  a  large  specimen  will 
give  a  higher  result  per  square  iuch  than  a  small  one.  2.  The  shape  of 
the  specimen,  as  shown  below.  3.  The  rate  of  speed  of  the  machine. 
4.  The  accuracy  with  which  the  specimen  has  been  dressed ;  the  more 
nearly  absolutely  parallel  the  higher  the  results.  5.  The  method  of 
dressing  the  specimen.  The  tests  showing  difference  in  transverse  strength 
of  tool-dressed  and  sawed  samples  made  by  Mr.  Johnson  apply  as  well  to 
crushing  tests,  as  shown  experimentally  by  Gilmore.  6.  The  seasoning 
of  the  specimen.  7.  The  method  of  bedding  the  specimen.  8.  The 
care  of  the  operator  in  watching  all  the  details  of  the  test;  and  9.  The 
accuracy  of  the  machinery.  The  machines  are  not  all  calibrated  alike. 
The  above  points  are  not  all  theoretical,  but  largely  based  on  experience. 
Hence  comparisons  on  the  basis  of  crushing  strength  alone  should  be 
made  with  caution. 

The  following  results  by  Mr.  Hatt  will  illustrate  several  of  the  above 
points : 

The  relative  crusiiing  strengtli  of  Bedford  limestone  in  prisms  and  cubet*— 
From  an  e  Kami  nation  of  the  results  of  J.  Bauschinger's  investiga- 
tion ol  the  effect  which  the  shape  of  a  specimen  of  stone  has  on  its 
crushing  strength,  a  writer  in  the  "  Digest  of  Physical  Testa"  for  July, 
1890,  has  stated  that  the  strength  of  a  stone  prism,  whose  height  is  one 
and  one-half  times  its  least  lateral  dimension,  is  only  92%  that  of  a  cube 
of  the  same  material.  If  the  normal  shearing  angle  for  stone  is  60°, 
this  conclusion  seems  reasonable. 

There  are  here  communicated  tests  on  a  number  of  specimens  of  Bed- 
ford oolitic  limestone,  sawn  to  cubes  (4"  x  4"  x  4")  and  the  prisms  (4"  x 
4"  x  6").  They  were  tested  partly  directly  after  being  taken  from  the 
paper  wrappers  and  rubbed  down  by  hand  with  emery  to  a  smooth  bed, 
and  partly  after  having  been  exposed  to  the  air  of  the  laboratory  for  one 
mouth.  Fart  of  the  series  was  tested  when  bedded  in  a  thin  layer  of 
plaster  of  Faris,  and  part  tested  directly  in  contact  with  the  beds  of  the 
machine,  which  was  a  Riehle  machine  of  300,000  pounds'  capacity,  run 
at  a  speed  of  one-tenth  inch  per  minute.  It  is  to  be  noted  that  the 
specimens  were  not  well  seasoned,  and  so  the  results  are  not  given  as 
evidencing  the  full  strength  of  the  stone. 

•  Presumed  to  ttlB  Indiana  AfiJcmy  of  Science,  December,  1896.  by  W.  K.  Hatt. 
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The  are  rage;  crushing  strength  of  the  17  cubic  specimens  was 43"J6.7 

The  average  crushing  strength  of  the!  14 'prisms  was 443(1.4 

Omitting  I)  cubical  specimens,  the  strength  of  the  remaining  14  is 41111 

Omitting  ,'i  of  the  prisms,  the  strength  of  the  remaining  11  is 43(15 

For  those  tested  with  plaster  bed  the  average  it K'AM 

For  those  tested  without  plaster  bed  the  average  is 43TiU 

For  those  tented  December  17th  the  average  is 4;}.-;"i 

For  those  tented  before  November  18th  (he  averiige  is 4-J74 

The  average  of  all  specimens  is 43M1.0 

The  average  with  six  omissions  in 4-J4N 

Id  these  tests  of  31  specimens  the  six-inch  prisma  bad,  under  all  con- 
ditions, a  greater  strength  than  the  cubes  of  tbe  same  sectional  area,  and 
the  difference  does  not  amount  to  three  per  cent. 

Tbe  average  angle  of  pyramid  of  fracture  is  64.5  degrees.  Tbe  re- 
sults do  not  sustain  the  conclusion  mentioned  above  as  having  been 
stated  in  "Digest  of  Physical  Tests." 

Fire  teste. — There  seemed  to  be  some  doubt  in  regard  to  tbe  beat-en- 
during properties  of  the  oolitic  limestone,  and  a  series  of  tests  were  made 
for  the  surrey  at  Rose  Polytechnic  Institute,  with  the  following  results : 
A  sufficient  number  of  specimens  from  different  localities  were  taken,  we 
think,  to  fairly  represent  the  whole;  district.  The  results  appear  to  be 
about  tbe  same  in  each  test,  so  that  it  is  not  necessary  to  enumerate  tbe 
different  localities  under  each  test. 

It  will  be  seen  that  the  results  are  all  that  could  possibly  be  desired  or 
expected,  since  the  samples  retained  tbeir  form  uninjured  up  to  and  be- 
yond the  point  of  calcination. 

The  specimens  were  approximately  one-inch  cubes,  all  supported  in  the 
same  manner  on  wires  placed  .^  inch  apart,  and  all  heated  under  similar 
conditions  in  a  furnace  composed  of  an  iron  box  surrounded  by  an  iron 
jacket,  leaving  a  two-inch  space  on  all  sides  but  the  front  and  bottom. 

Specimens  were  taken  from  the  following  quarries:  G.  K.  Perry's, 
Ellettsville ;  Hunter  Valley  Stone  Co.  and  Crescent  Co.,  Hunter  Valley, 
Bloomington;  Romona  Oolitic  Stone  Co.'s  Quarry,  Roniona;  The  Chi- 
cago and  Bedford  Stone  Co.,  Reed's  Station  ;  The  Bedford  Indiana  Stone 
Co.,  Peerless;  The  Bedford  Quarries  Co.,  in  the  vicinity  of  Bedford; 
Tbe  Twin  Creek  Co.,  Twin  Creek,  northwest  of  Salem  ;  The  Buff"  and 
Blue  Oolitic  Stone  Co  ,  and  two  localities  on  the  property  of  the  Crafton 
Stone  Co.,  south  of  Bloomington,  and  the  quarry  of  the  Indiana  Steam 
Stone  Works,  on  Big  Creek,  West  of  Stinesville. 

The  specimens  were  first  heated  until  lead  melted  on  their  top  surface, 
about  619°  F.,  and  cooled  slowly  in  air — all  specimens  uninjured.  Other 
specimens  heated  to  the  same  temperature  were  sprinkled  with  water  and 
then  quenched  in  cold  water—all  uninjured. 

The  same  experiment  was  tried  with  melting  zinc,  temperature  about 
777°  F.,  with  the  same  result — specimens  all  uninjured. 
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The  specimens  were  heated  until  cupric  chloride  (CuCl.  2)  melted,  tem- 
perature about  928°  F.,  and  some  were  cooled  in  air  and  some  sprinkled 
and  quenched  in  water.  The  specimens  retained  their  form  and  were 
uninjured  except  a  discoloration  very  slight  in  some  and  pronounced  in 
others,  due  to  the  oxidation  of  the  iron.  Three  specimens  showed  indi- 
cations of  lamination. 

They  were  then  heated  until  aluminum  melted  on  the  upper  surface, 
temperature  about  1157°  F.  They  were  sprinkled  and  quenched  in 
water.  The  lower  edges  crumbled  when  sprinkled.  The  upper  edges  and 
feces  were  uninjured. 

Some  were  heated  to  "cherry  red,"  about  1500°  F.,  and  cooled  in  air, 
calcination  was  pronounced,  but  the  specimens  retained  their  cubical  form 
and  sharp  edges. 

Other  specimens  were  heated  to  the  temperature  of  melting  potassium 
chloride,  KC1,  sprinkled  and  quenched  in  water.  The  lower  edges  went 
into  fine  powder  (quicklime).     The  upper  edges  were  uninjured. 

These  results  show  pretty  conclusively  that  the  oolitic  stone  is  fire-proof 
up  to  the  point  of  calcination  or  turning  to  quicklime,  in  which  respect 
it  is  superior  to  the  average  building  stone,  so  far  as  shown  by  the  pub- 
lished tests.  While  a  few  building  atones  will  withstand  a  temperature 
above  the  calcination  point  of  lime  uninjured,  the  greater  number  will  be 
destroyed  at  a  temperature  below  that  point. 

Transverse  glrtngOi  and  elasticity. — Mr.  Johnson  made  a  series  of  tests 
on  the  transverse  strength  and  elasticity  of  the  oolitic  limestone,  a  few  of 
the  results  of  which  are  given  below,*  as  the  original  source  is  not  acces- 
sible to  all. 

He  tested  specimens  having  approximately  one  inch  cross-section  and 
14  inches  long,  by  resting  them  on  supports  at  the  ends  and  applying  tbe 
load  to  them  on  a  knife  edge  in  tbe  center.  They  were  all  measured 
accurately  in  cross- section,  most  of  them  varying  from  a  square  inch  by 
a  small  fraction. 


8aw*d ISO         ||         2,3.18      I       12,675 

Tool-dressed |  81  j         1,477       .         7.857 

Ratio  of   too) -dressed    to  ' 

sawed I  AS  per  cent.    |  63  per  cent.     62  per  I'ent 
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For  the  tool  dressed  specimens  the  breaking  loads  varied  between  40 
and  110  pounds;  for  the  sawed  specimens,  from  120  to  150.  The  modu- 
lus of  rupture  for  the  tool-dressed  specimens  varied  between  950  and 
1,928 ;  for  the  sawed  specimens  between  2, 187  and  2,593.  These  results 
show  quite  conclusively  not  only  the  great  elasticity  of  the  stone,  but  the 
injurious  effects  of  hammering  it  in  tool-dressing.  Mr.  Johnson  also 
noted  that  the  strongest  stones  were  the  most  resonant.  All  the  tool- 
dreeeed  specimens  had  a  dull  sound,  while  the  sawed  specimens  had  a 
clear,  ringing  sound.  It  should  be  noted  that  the  sawed  specimens  were 
taken  from  different  quarries  from  the  tool-dressed  ones  and  part  of  the 
difference  in  the  results  may  be  due  to  inherent  qualities  in  the  stone. 

Chemical  competition. — The  accompanying  table  gives  a  record  of  all 
the  analyses  obtainable  of  the  oolitic  limestone  from  different  localities. 
The  similarity  is  remarkable.  Thus  the  percentage  of  carbonate  of  lime 
varies  between  95  per  cent,  and  98.27  per  cent.,  a  variation  of  but  little 
more  than  three  per  cent,  in  16  different  samples  from  widely  separated 
localities,  varying  from  Romona  on  the  north  to  near  the  Ohio  river  on 
the  south. 

The  percentage  of  magnesium  carbonate  is  less  than  one  per  cent,  in 
all  the  specimens  except  two  from  Big  Creek,  and  there  is  a  possibility  in 
that  case  that  the  greater  quantity  may  be  due  to  error  in  analysis. 

The  insoluble  residue  which  includes  the  silica,  insoluble  silicates,  and 
organic  matter,  averages  leas  than  one  per  cent.,  never  as  high  as  two 
per  cent.,  and  only  four  running  over  one  per  cent. 

The  iron  and  alumina  combined  average  less  than  one  per  cent.  The 
alkalies  form  a  mere  trifle. 

The  last  column,  headed  water,  in  the  two  analyses,  where  it  shows 
more  than  half  of  one  per  cent.,  includes  water  and  loss  on  ignition. 
Probably  the  greater  part  in  each  is  due  to  the  unavoidable  errors  of 
analysis. 

The  analyses  show  the  stone  to  be  a  lime  carbonate  of  remark- 
able uniformity  and  purity.  Possibly  no  other  stone  in  the  country  would 
show  such  a  remarkable  uniformity  of  composition  over  such  a  wide  area. 

Thus,  from  the  standpoint  of  purity,  the  stone  is  all  that  could  be  de- 
sired, only  the  purest  marbles  giving  a  higher  percentage  of  lime  car- 
bonate. 
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SHOWING  STRUCTURAL  FEATURES  OF  THE  OOLITIC  LIMESTONE. 
Bluff  ou  Bis  Creek  tboninc  laminatioD  and  erou  beddint  broutht  oat  bj  wtatk- 

BoITand  Bias  Oolitio  Stone  Co.,  Lot  No.  20,  N.W.N.  W.%  Seo.l3,T.7  N..R.S  W., 

ihowlof  m  turner  of  ireatherinc  in  oolitio  don*  along  ftream  conriei. 
Torre  Haute  quarrj.    Part  ot joint  faee  mrfaee,  Ihowinf  «ro#»  rwalaritr  and  minute 
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Durability  of  the  oolitic  limestone. — The  Bedford  oolitic  limestone 
ranks  among  the  most  durable  building  stones  in  the  market,  the  proof  of 
its  durability  being  found  in  (1)  the  appearance  of  the  stone  in  the  out- 
crops ;  (2)  in  old  buildings  and  monuments ;  and  (3)  the  chemical  and 
physical  tests. 

The  outcrops  of  the  oolitic  limestone  are  in  some  places  rounded  prom- 
inences projecting  through  the  soil,  in  other  places  bold  cliffs  along  the 
watercourses.  These  cliffs  sometimes  show  a  large  face  of  stone,  remark- 
ably regular  and  even,  denoting  a  stone  of  great  uniformity.  Plates  XXX 
and  XXXVI  show  two  of  the  largest  and  finest  exposures  to  be  found  in 
the  entire  area.  As  the  weathering  agencies  attack  the  rock  always  at 
the  weakest  spots,  if  there  are  any,  the  outcrop  is  frequently  irregular 
from  the  deeper  weathering  along  seams,  joints  or  lines  of  weakness.  See 
the  upper  weathered  surface  of  the  stone  in  Nob.  1  and  2  on  plate  XX, 
and  the  views  in  plate  XXI.  Where  the  watercourse  has  its  channel  in 
the  oolitic  limestone,  it  frequently  cuts  a  deep,  narrow  gorge  in  which  it 
runs,  and  sometimes  undercuts  the  rock  on  one  side,  or  the  other,  forming 
overhanging  bluffs.  (See  plate  XX.)  The  number  and  the  prominence 
of  the  bluffs,  the  most  conspicuous  topographic  features  of  the  region, 
indicate  its  greater  durability  in  comparison  with  the  overlying  and  under- 
lying rocks.  , 

As  the  oolitic  stone  field  is  a  comparatively  new  one  in  its  larger  de- 
velopment, there  are  not  many  old  structures  in  which  the  stone  has 
been  exposed  for  a  long  period,  as  is  the  case  with  stone  in  the 
Eastern  States.  However,  such  as  have  been  erected  are,  without  ex- 
ception, so  far  as  known,  in  a  good  state  of  preservation.  The  Wiuthrop 
Foote  vault  on  the  east  side  of  Bedford,  constructed  in  1840,  and  the  stone 
chimney  on  the  old  homestead  of  Dr.  Foote,  built  before  that  date,  are 
the  oldest  pieces  of  work  in  the  Bedford  stone  known  to  the  writer.  They 
are  apparently  as  sound  as  when  first  erected,  more  than  fifty  years  ago. 
Of  the  many  buildings  constructed  wholly,  or  in  part,  since  that  time, 
and  of  the  numerous  monuments  in  the  cemeteries,  none  that  are  injured 
in  any  way,  except  sometimes  by  discoloration,  have  been  observed. 
The  same  can  he  said  in  part  of  the  rock  in  the  old  quarry  open- 
ings south  and  east  of  Bedford  that  were  made  40  or  50  years  ago.  The 
stone  in  the  dump  and  on  the  old  quarry  face  is,  as  a  rule,  as  sound  and 
firm,  and  harder  than  when  just  quarried.  Where  the  stone  lies  under 
the  trees,  or  in  well  shaded  places,  it  is  covered  by  a  vegetable  growth, 
like  all  other  building  stones  in  similar  positions ;  and  in  a  few  of  the  more 
recent  quarry  openings  the  stone  is  shelly  and  exfoliating  for  a  few  feet 
above  the  water  that  stands  in  the  quarry,  caused,  presumably,  by  the 
freezing  of  the  wet  stone,  but  in  nearly  every  instance  of  this  kind  it  is  a 
band  of  very  coarse  texture,  of  coarsely  fossiliferous  stone,  that  is  shelly, 
while  the  fine-grained  stone,  both  above  and  below  it,  remains  firm.  It 
H— GaoL. 
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is  said  that  some  of  the  ground  courses  in  bridge  abutments  have  been 
known  to  scale  and  exfoliate.  None  such  have  been  seen  by  the  writer, 
but  his  opportunity  for  observation  in  this  line  has  not  been  extensive. 

The  chemical  analyses  show  no  marked  percentage  of  elements  of 
weakness  in  the  stone  any  less  stable  than  lime  carbonate,  the  percentage 
of  alumina  and  alkali  being  too  minute  to  affect  the  strength  in  any  way. 
The  stone  is  practically  a  carbonate  of  lime,  one  of  the  most  durable  sub- 
stances under  ordinary  conditions.  In  contact  with  acids,  however,  it  is 
one  of  the  least  stable,  as  it  is  readily  dissolved  by  any  of  the  acids.  For 
this  reason  it  is  liable  to  tarnish  in  a  city  atmosphere  where  there  is  much 
sulphurous  coal  smoke.  However,  unless  it  is  in  the  immediate  vicinity 
of  a  large  furnace  or  factory  the  injury  from  this  cause  is  little  to  be 
dreaded  beyond  the  roughening  and  sometimes  discoloration  of  the  sur- 
face. 

The  numerous  fissures,  caves,  open  seams  and  corrugated  surfaces  found 
in  the  quarries  and  outcrops  are  caused  by  its  solubility  in  acids,  as  the 
rainwater  absorbs  Borne  acid  from  the  air  and  more  from  tbe  soil  through 
which  it  passes,  and,  acting  continuously  for  ages,  it  leaches  away  great 
quantities  of  the  stone.  This  action,  which  is  so  marked  in  the  stone  in 
its  natural  position,  ceases  almost  entirely  when  the  stone  is  placed  in 
the  wall,  as  the  circulation  of  the  sap  or  interstitial  water  ceases,  its  load 
is  deposited  and  many  of  the  pores  are  closed.  The  little  water  that  Alls 
on  the  surface  during  a  rain  storm  contains  but  little  acid  and  that  under 
such  slight  pressure  as  not  to  be  very  active,  and  of  the  little  that  is  dis- 
solved by  carbonic  and  sulphuric  acids  part  is  redeposited  in  the  pores, 
tending  to  make  the  surface  more  impervious.  It  might  readily  be  in- 
ferred, then,  that  it  should  not  be  used  where  it  will  be  exposed  t  i  the 
action  of  acids.  For  that  reason  it  is  Dot  suitable  for  the  base  of  bridge- 
piers  in  regions  where  the  water  is  very  acidic,  as  in  coal  mining  region*. 

Tbe  physical  tests  show  the  stone  to  be  more  porous  than  the  averagu 
limestone,  but  in  crushing  and  transverse  strength  up  to  or  beyond  the 
average ;  much  more  flexible  and  elastic  than  the  average  building  stone, 
by  means  of  which  it  is  able  to  withstand  sudden  changes  of  heat  and 
cold  without  injury,  that  would  cause  less  elastic  stones  to  crack  or 
crumble.  This  is  shown  by  the  heat  tests  described  above,  in  which  the 
stone  remains  intact,  uninjured,  under  heat  up  to  the  point  of  calcination, 
even  standing  sudden  cooling  in  cold  water  from  a  nearly  red  beat,  that 
is,  a  sudden  change  of  nearly  a  thousand  degrees,  which  is  probably  as 
severe  a  test  as  any  to  which  a  stone  could  be  subjected. 

This  happy  combination  of  properties,  by  means  of  which  this  oolitic 
stone,  while  so  soft  as  to  be  so  easily  cut  and  carved  into  desired  shape,  is 
at  the  same  time  so  firm  and  elastic  as  to  withstand  the  strains  put  upon 
it  either  by  its  position  in  the  structure  or  the  strain  of  rapid  changes  in 
temperature,  makes  the  stone  so  valuable  for  building  purposes.     This  is 
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Hunter  Valley  quarry,  allowing  cor  mentions  and  irrravlarity  of  the  weattaorod 

upper  surface  nfter  removal  of  the  soil. 
A  Hit  Creek  quarry,  «ho*io«  excessive  weathering  along  the  Jointa. 
Johnion  quarry,  Bbowing  regularity  of  the  upper  surface  after  the  removal  of  the 

•oil. 
A  peculiar  porous  form  of  "Catherine. 
In  Perrr'a  quarry,  showing  cron  bedding. 
In  Perry' a  quarry,  showing  line  of  contact  of  the  oolitic  limestone  with  the  over- 

lying  Mitchell  limestone. 
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due  probably  to  its  unique  texture  as  already  stated,  in  which  it  differ* 
from  other  sandstones  in  having  the  grains  cellular  and  porous  in  a  fine 
cement  It  differs  from  other  limestones  in  its  granular  character,  con- 
sisting of  the  yielding  grains  in  the  finer  cement  And  furthermore, 
calcite  itself  is  highly  elastic,  as  shown  in  the  action  of  many  of  our 
marbles. 

The  Bedford  oolitic  limestone  can  unhesitatingly  be  recommended  as 
one  of  the  most  durable  building  stones  in  the  market,  where  not  exposed 
to  the  action  of  acids.  It  is  fire-proof  up  to  the  point  of  calcination,  in 
which  property  it  can  be  surpassed  by  no  other  limestone  and  but  few 
other  building  stones,  as  very  few  are  absolutely  fire-proof. 

We  cannot  refrain  at  this  point  from  calling  attention  to  the  extrava- 
gant, boastful  and  misleading  statements  made  by  some  previous  writers 
on  this  subject,  statements  that  are  injurious  because  false.  Such  state- 
ments as  the  following,  by  their  very  extravagance,  defeat  their  object: 
"This  purity  insures  absolute  integrity  on  exposure  to  the  fumes  of  coal, 
while  the  perfect  elasticity  and  flexibility  of  the  mass  render  it  invulner- 
able to  the  forces  of  cold  and  heat,  air  and  moisture.  Cliffs  of  this  lime- 
atone,  exposed  to  our  variable  climate  for  unknown  centuries,  show  no  sign 
of  disintegration,  the  finest  angles  standing  out  as  sharp  now  as  when  first 
the  mass  was  fractured."  And  from  another  writer :  "At  the  numerous 
exposures  along  the  various  watercourses,  where  it  has  been  subjected  to 
the  action  of  the  elements  for  hundreds  and  thousands  of  years,  it  does 
not  display  in  a  single  instance  a  tendency  to  disintegrate  or  break  down  under 
prolonged  exposure." 

To  say  nothing  about  the  above  statements,  one  only  need  to  look 
at  the  accompanying  photographs,  or  visit  any  of  the  outcrops,  to 
see  the  absurdity  of  such  statements.  Again  the  following  awe-inspir- 
ing statement  has  been  quoted  and  requoted  with  an  apparent  confidence 
that  seemed  to  settle  all  doubts :  "  When  we  consider  to  what  awful  and 
prolonged  frigidity  of  temperature  this  rock  was  exposed  during  the 
Glacial  age,  without  in  the  least  affecting  its  integrity,  we  may  safely 
trust  it  in  our  buildings.  Other  limestones  were  cracked,  shivered, 
crushed  under  the  compressions  and  expansions  of  the  arctic  period, 
while  this  massive  deposit  was  scarcely  changed  in  any  part  of  it*  great 
body."  The  "awful  and  prolonged  frigidity"  of  the  Glacial  age  pre- 
sumably never  reached  the  main  body  of  the  oolitic  limestone,  at  least 
the  glacier  itself  did  not.  It  stopped  near  the  north  end  of  the  oolitic  re- 
gion, probably  because  of  the  very  opposite  condition  to  frigidity,  as  the 
best  barrier  against  ice  is  heat,  and  likely  the  warm  climate  of  this  part 
of  Indiana  stopped  the  glacier  in  the  extreme  northern  part  of  Monroe 
County  or  beyond  by  melting  its  southern  end.  Furthermore,  the  part 
of  the  oolitic  belt  that  the  glacier  passed  over  is  not  the  part  that  contains 
the  best  stone,  and  again  the  "  other  limestones"  in  the  glacial  areas  an 
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do  more  "  cracked,  shivered  and  crushed  under  the  compressions  and  ex- 
pansions of  the  arctic  period"  than  similar  stones  are  many  miles  south 
of  the  glacial  area.  The  truth  in  regard  to  the  durability  of  the  oolitic 
stone  is  sufficient,  and  needs  no  embellishing. 

Workability.— The  Bedford  oolitic  limestone  probably  works  as  easily 
and  freely  as  any  other  building  stone  in  the  market,  almost  rivaling  the 
French  Cam  limeBtone  in  this  respect.  While  the  French  stone  is  a  little 
softer  and  more  easily  cut,  it  is  said  to  be  much  less  durable  in  a  north- 
ern climate.  Like  all  freestones,  the  Bedford  stone  is  much  softer  when 
first  quarried,  hardening  on  exposure ;  hence  it  is  more  easily  sawed  or 
cut  to  the  desired  form  when  fresh  than  it  is  after  seasoning.  Yet  while 
it  becomes  firm  and  compact,  resonant  almost  as  a  metallic  substance, 
calcite  in  itself  being  a  soft  mineral,  it  never  becomes  as  hard  or  as  diffi- 
cult to  cut  as  siliceous  rocks  of  equal  strength ;  nor  does  it  become  as 
bard  as  marble.  The  lack  of  grit  or  siliceous  material  thus  renders  the 
channeling  of  the  stone  from  the  quarry,  the  sawing  of  the  stone  and  the 
cutting  and  carving  of  it  not  only  possible,  but  enables  it  to  be  so 
worked  much  more  economically  than  almost  any  other  building  stone,  a 
saving  of  both  time  and  wear  on  the  tools  when  compared  with  sand- 
stones of  equal  strength,  or  granite,  or  even  marble  or  more  compact 
limestone.  Beides  being  easy  to  channel,  eut  or  saw,  it  also  splits  as 
readily  as  almost  any  other  rock,  where  not  locally  cross-grained,  split- 
ting or  breaking  readily  in  any  direction,  excelling  the  average  building 
stone  in  this  respect,  thus  adding  to  its  value  for  ornamental  work. 
These  properties  enable  it  to  be  removed  profitably  from  a  massive  bed 
containing  few  seams,  where  a  harder  stone  or  one  more  difficult  to  work 
could  not  be  quarried  with  any  profit. 

Accemibility- — The  Bedford  oolitic  limestone  area  is  near  the  center  of 
population  of  the  United  States,  in  the  very  midst  of  the  Mississippi  Valley, 
which  is  not  only  the  largest,  but  destined  to  be  the  most  productive  and 
populous  valley  of  the  world.  The  area  is  traversed  by  one  north  and 
south  railroad,  and  three  running  east  and  west,  besides  several  branch 
roads.  The  topographic  features  are  such  that  almost  every  point  of  the 
area  can  be  reached  by  railways  at  a  moderate  expense  for  grading.  In 
evidence  of  the  easy  grades,  the  Monon  railway,  running  north  and 
south  on  the  entire  length  of  the  productive  area,  was  built  before  the 
great  value  of  the  stone  was  known.  The  structural  position  of  the 
stone,  lying,  as  it  does,  with  a  gentle  dip  to  the  southwest,  makes  a  larger 
area  of  the  stone  accessible  than  if  it  were  inclined  at  a  high  angle  or  even 
perfectly  horizontal. 

A  stone  may  be  inaccessible  because  of  its  remoteness  from  markets, 
»uch  as  large  cities  or  populous  districts,  or  its  distance  from  railroads  or 
otuer  means  of  transportation,  or  because  of  its  structural  and  strati- 
graphical  position.    Thus  an  intrinsically  good  building  stone  in  many 
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of  the  Western  States  would  not  be  accessible  to  Eastern  markets,  even 
though  it  were  on  a  railway,  because  of  the  excessive  freight  rates. 
Throughout  North  Arkansas  are  valuable  beds  of  marble,  but  they  are 
inaccessible,  because  they  are  many  miles  from  a  railroad.  A.  bed  of 
atone,  inclined  at  an  angle  of  40  to  60  degrees  to  the  horizon,  has  but  a 
small  part  accessible,  likewise  a  bed  in  a  horizontal  position,  overlain 
by  a  very  durable  rock,  is  liable  to  be  accessible  in  very  limited  areas. 
The  Bedford  oolitic  limestone  as  noted,  is  not  subject  to  any  of  these  dif- 
ficulties. 
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CHAPTER  III. 


COMMERCIAL  FEATURES  OF  THE  BEDFORD  OOLITIC  LIMESTONE.       METHODS 
OF  QUARRYING  AND  HANDLING  THE  OOLITIC  LIMESTONE. 


The  earliest  settlers  did  not  use  much  of  the  oolitic  limestone,  because 
of  the  difficulty  in  quarrying  it.  After  its  valuable  properties  were  din 
covered,  it  bad  some  local  usage,  in  which  the  stone  was  obtained  by  the 
liberal  use  of  powder  from  the  loose  bowlders  and  outcropping  ledges.  It 
is  the  almost  universal  practice  among  country  masons,  where  the  stone  is  to 
be  quarried  by  hand,  to  blast  it  from  the  ledges,  and  if  the  blocks  or 
bowlders  are  too  large  to  handle,  to  break  them  with  another  charge  of 
powder.  With  the  invention  of  the  channeling  machine  and  the  Open- 
ing of  the  large  quarries,  the  oae  of  powder  was  discontinued,  and  at  the 
present  no  powder  is  used  except  for  removing  stripping.  The  noise  of 
the  blast  has  given  way  to  the  clatter  of  the  channeler. 

Selecting  a  ate  far  a  quarry. — The  primary  object  desired  in  all  eases  is 
the  greatest  possible  thickness  of  good  stone  with  the  least  possible  strip- 
ping and  the  least  possible  amount  of  waste  in  the  stone  quarried.  It  gen- 
erally costs  as  much  per  yard,  sometimes  more,  to  remove  the  waste  stone 
aod  stripping  as  it  does  the  good  stone.  Hence  the  less  there  is  of  it  the 
less  the  expense  proportionally.  The  ideal  condition  where  there  is  no 
stripping  and  no  waste  does  not  exist  in  the  Indiana  limestone  belt,  nor, 
in  fact,  in  any  other  region.  The  proportion  of  waste  may  be  less  in 
places,  but  never  wholly  absent.  Within  certain  limitations  the  amount 
of  stripping  and  the  amount  of  waste  in  the  bed  are  in  inverse  propor- 
tion to  each  other.  That  is,  where  the  stripping  is  very  light,  the 
weathering  agencies  penetrate  deeply  along  the  joint  planes,  wasting  much 
of  the  rock,  while  a  thick  covering  will  protect  the  stone  underneath. 
This  relation  applies  only  to  the  waste  due  to  weathering,  and  not  that 
due  to  the  stylolite  seams  or  the  large  fossils,  both  of  which  are  inde- 
pendent of  the  weathering  or  the  amount  of  covering.  It  applies  also  to 
stripping  of  the  same  kind  of  material,  as  a  heavy  thickness  of  soil  is 
not  so  good  a  protection  from  the  leaching  agents  as  a  much  thinner 
covering  of  less  porous  rock  that  would  retard  the  access  of  acid-bearing 
waters.  The  weathering  agencies  find  ready  access  through  the  soil, 
aod  the  upper  surface  of  the  rock  is  then  not  only  deeply  weathered  and 
much  corrugated,  but  the  inequalities  are  all  packed  full  of  soil.  As  a 
rule,  soil  covering  is  more  expensive  to  remove  than  rock  covering. 
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A  ledge  in  or  near  the  bottom  of  a  valley  ii  more  likely  to  have  blue 
stone  than  one  near  the  top  of  the  hill.  Stone  below  or  close  to  the 
drainage  level  will  in  moat  cases  be  blue,  and  that  above  the  drainage 
level  will,  if  not  all  buff,  always  have  some  buff  stone,  the  quantity  de- 
pending upon  the  height  above  the  drainage  level  and  the  thickness  and 
character  of  the  covering  and  the  texture  of  the  rock  itself.  The  quar- 
ries on  high  ground  will  then,  m  a  rule,  have  more  buff  stone  than  those 
on  the  hillsides  or  in  the  bottom  of  the  valley. 

The  upper  surface  of  the  stone  is  liable  to  be  more  corrugated  and 
deeply  weathered  on  a  narrow  ridge  or  pointed  hill  than  on  a  broad  flat 
hill  or  gentle  slope. 

Then  in  selecting  an  opening,  if  one  desires  buff  stone  in  the  most 
favorable  locality,  let  him  seek  a  place  where  it  lies  at  or  near  the  top  of 
the  bill,  where  at  least  the  greater  part  of  it  has  a  thin  rock  covering, 
simply  enough  to  prevent  deep  corrugation ;  a  heavy  rock  covering 
would  not  only  be  expensive  to  remove,  but  will  prevent  oxidation  and 
hence  have  some  blue  or  mixed  stone.  If  the  hill  is  a  low  one,  that  is 
if  the  valleys  are  shallow  and  the  slopes  gentle,  the  position  is  all  the 
more  favorable.  Many  persons  seem  to  think  that  the  desirable  condi- 
tion is  to  have  the  stone  outcrop  at  the  surface  wholly  or  nearly  free 
from  covering,  a  mistake  which  many  persons  have  discovered  at  great 
loss,  after  opening  a  quarry  at  such  a  point  to  find  the  stone  much  disin- 
tegrated and  filled  with  large,  irregular  fissures. 

A  study  of  all  the  outcrops  in  the  vicinity  and  an  examination  of  the 
nearest  quarry  openings  will  often  aid  greatly  in  inferring  the  probable 
conditions  at  any  locality. 

Testing  the  quarry. — Having  made  a  careful  study  of  the  area  and 
selected  what  appears  to  be  the  most  desirable  location,  it  is  advisable  to 
test  the  wisdom  of  the  selection  in  the  cheapest  manner  possible.  The 
points  that  one  wants  to  know  are : 

1.  The  thickness  of  the  bed. 

2.  How  many  stylolite  (crowfeet)  seams. 

3.  How  much  blue  and  how  much  buff. 

4.  The  texture  of  the  stone,  its  homeogeneity  and  coarseness  of  fos- 

5.  How  many  joint  seams  and  how  much  the  rock  has  weathered 
along  them. 

6.  The  thickness  and  character  of  the  overlying  material. 

Some  of  these  queries  can  be  answered  in  part  by  a  careful  surface  ex- 
amination by  one  skilled  in  geology,  but  a  complete  answer  requires 
further  investigation  which  may  be  done  by  core  drilling,  or  by  channel- 
ing. It  is  not  wise  to  go  to  a  great  expense  such  as  stripping  or  chan- 
neling over  a  large  area  and  putting  in  expensive  machinery  until  an 
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opening  has  first  been  made  through  the  bed,  to  prove  the  quality  of  it, 
no  difference  how  favorable  the  surface  indications  may  be. 

If  the  property  is  in  a  new  locality,  the  most  judicious  method  would 
be  first  to  make  one  or  more  openings  with  a  core-drill,  which  may  prove 
the  stone  worthless  from  the  number  of  stylolitic  (crow-feet)  seams,  the 
coarseness  of  texture  or  abundance  of  large  fossils,  abundance  of  pyrites 
or  other  impurity.  If  the  core  shows  good  stone,  the  next  step  would 
be  to  channel  an  opening  through  the  bed.  If  this  shows  a  sufficient 
thickness  of  stone  of  good  quality,  with  a  not  too  large  percentage  of 
waste,  a  branch  railroad  may  be  constructed  to  the  quarry  and  sufficient 
machinery  put  in  to  run  it  on  the  scale  desired. 

In  some  instances  this  procedure  has  been  reversed  at  a  loss  to  the 
operators  of  many  thousands  of  dollars  for  useless  improvements.  The 
preliminary  work  is  of  course  unnecessary  if  the  quarry  is  a  good  one, 
but  experience  has  demonstrated  that  a  quarry  can  not  be  worked  profit- 
ably at  every  point  in  the  oolitic  limestone,  and  it  is  much  cheaper  to 
prove  the  value  of  a  location  on  a  small  scale  than  on  a  large  one. 

Method  of  working  the  quarry. — Having  found  an  extensive  body  of 
good  stone  and  made  an  opening,  it  then  remains  to  remove  the  stone  in 
the  most  economical  manner  possible.  Practically  the  same  method  is 
employed  throughout  the  district  and  one  description  applies  to  all  the 
quarries  with  but  slight  variation  of  detail.  First,  channels  are  cut 
across  the  quarry  with  the  channeling  machine  to  a  depth  varying  from 
six  to  ten  feet,  standard  sizes  being  six  feet  six  inches,  and  ten  feet,  but 
the  depth  may  be  governed  by  the  size  of  the  blocks  desired  and  some- 
times by  a  seam  or  change  in  color.  The  channels  are  sometimes  cut 
both  ways,  that  is,  two  sets  at  right  angles  to  each  other,  but  frequently 
if  the  face  is  not  more  than  30  or  40  feet  long,  the  channels  are  only  run 
in  one  direction,  and  a  single  cut  channeled  across  each  end,  so  that  the 
stone  is  free  on  all  sides  but  the  bottom.  The  channels  are  usually  run 
parallel  or  at  right  angles  to  the  open  clay  seams.  The  cuts  may  be  at 
varying  distances  apart,  but  are  frequently  the  width  of  the  channeling 
machine  so  that  two  channels  may  be  cut  at  once.  Sometimes  the  track 
is  moved  half  its  width  and  another  channel  cut  between,  the  width 
depending  generally  on  the  sized  block  wanted  to  fill  the  orders.  The 
first  block  is  wedged  or  broken  loose  in  the  best  way  possible,  frequently 
broken  in  the  process,  after  the  first  block  is  removed  the  process  is  simple 
and  rarely  any  loss.  UnlesB  the  quarry  has  one  side  open,  as  on  the  face 
of  a  bluff,  it  is  advisable  to  keep  a  central  opening  lower  than  the  main 
floor  so  that  the  dust  from  the  chisels  may  be  washed  from  channel  cuts 
during  the  process  of  channeling  by  running  water. 

After  the  stone  is  channeled  free  on  all  sides,  a  series  of  holes  a  few 
inches  in  depth  is  drilled  along  the  bottom  and  plugs  and  feathers  or 
simple  wedges  are  inserted  and  driven  in  by  the  workmen  striking  them 
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successively  until  the  strain  become*  sufficient  to  crack  or  split  the  stone 
free  from  the  bed.  A  grappling  hook  is  then  attached  to  the  derrick 
rope  and  hooked  to  the  top  of  the  loosened  block  by  means  of  which  it 
is  thrown  over  on  its  side.  If  it  is  &  long  block,  too  large  to  handle,  it  is 
then  marked  off  in  the  size  of  blocks  desired,  and  along  these  lines  a  row 
of  shallow  holes  is  put  in  with  a  steam  drill,  and  by  driving  in  wedges 
the  stone  is  readily  split  along  the  desired  line.  .  This  is  a  quicker  and 
cheaper  process  than  the  cross-channeling.  The  block  is  then  lifted  by 
the  steam-power  derrick  and  placed  on  the  railway  car  where,  if  the 
stone  is  to  be  shipped  to  distant  points  before  working,  it  is  scabbled 
(that  is,  has  all  the  bumps  and  projections  trimmed  off  with  the  scabbling 
tool,  a  heavy  sharp-pointed  pick)  into  regular  rectangular  blocks,  mill 
blocks  (see  plate  XXII),  or  else  the  car  is  run  to  the  mill  and  the  rough 
blocks  sawed  to  the  desired  dimensions. 

There  is  practically  very  little  work  done  by  hand  in  the  quarries  that  can 
be  done  by  machinery.  The  loading  of  the  spalls  and  waste  into  the  dirt 
boxes  and  the  scabbling  is  about  all  that  is  done  by  hand  in  the  quarry. 
The  stripping  is  sometimes  done  by  hand.  If  the  covering  consists  of 
soil  or  dirt,  it  is  removed  as  far  as  possible  by  dirt  or  road  scrapers,  but 
where  the  upper  surface  of  the  stone  is  much  corrugated  or  weathered 
unevenly  it  can  only  be  removed  by  hand.  The  most  burdensome  work 
that  is  done  by  hand  is  the  scabbling  or  squaring  the  blocks.  It  seems 
strange  that  pneumatic  power  should  not  be  used  for  this.  Pneumatic 
tools  for  scabbling  and  carving  are  used  to  considerable  extent  in  some 
localities,  and  one  would  think  that  they  could  be  used  to  advantage  here 
where  there  is  so  much  of  the  work  to  be  done. 

The  only  place  that  blasting  is  used  is  in  removing  rock  stripping, 
which  is  generally  done  in  the  winter  season.  It  seems  a  little  strange 
that  the  Knox  blasting  has  not  been  used,  as  the  stone  could  be  removed 
in  that  way  often  with  less  expense.  It  is  fortunate  for  the  credit  of  the 
stone  that  it  has  not  been  used,  and  it  is  to  be  hoped  that  it  will  not  be. 

Machinery  used. — The  machinery  in  a  fully  equipped  quarry  and  mill 
consists  of  steam  channelers,  steam  drills,  derricks,  hoists,  steam  or  electric 
travelers,  saw  gangs  and  appliances,  planers,  jointers  or  headers,  lathee  and, 
perhaps,  a  rock  crusher,  with  a  cost  of  many  thousand  dollars.  The  ehan- 
nelen  or  channeling  machines  are  small  locomotives  that  carry  a  gang  of 
steel  chisels  on  one  side  of  the  engine — single  channeler — or  a  gang  of 
chisels  on  each  side — double  channeler— and  move  back  and  forth  on  a 
movable  track  of  their  own,  striking  with  these  chiselsas  they  go,  thus  deep- 
ening the  channel  at  each  trip.  There  are  two  types  of  channelers,  one 
in  which  the  chisels  are  attached  to  the  end  of  the  piston  and  the  force  of 
the  steam  is  transmitted  directly  to  the  rock.  In  the  other  type,  which 
might  be  called  the  gravity  machine,  the  drills  are  attached  to  a  lever 
which  is  raised  by  an  eccentric  attachment  and  the  blow  is  given  by  the 
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weight  of  the  chisels  as  they  drop  on  the  stone,  to  be  again  lifted  for 
another  blow.  The  Ingersoll  and  Sullivan  channelere  belong  to  the  first 
or  direct-acting  class,  the  Ward  well 
and  the  Bryant  to  the  second  class. 
The  Wardwell  is  the  oldest  ma- 
chine, the  first  one  having  been  con- 
structed by  George  J.  Wardwell  in 
1863/  It  is  simpler,  cheaper  and 
more  easily  managed  than  the 
direct-acting  machines,  which,  com- 
bined with  the  fact  that  it  is  older 
and  better  known,  is  probably  the 
reason  why  more  of  them  are  used 
in  this  locality  than  of  the  direct- 
acting  machine,  which  cuts  faster 
and  closer  to  the  wall  than  the  other, 
but  costs  more  and  is  not  so  simple 
Pi,.  5.  Th.  dir.at-.0uD(  ,t«m  ch.-m.i.r  in  operation.  The  Bryan  channeler 
inopantioD.  belongs  to  the  Wardwell  type  of 

machines,  one  of  the  distinctions  being  that  the  chisels  are  at  the  rear  end 
in  the  Bryan  and  the  forward  end  in  the  Wardwell. 

The  accompanying  figure  shows  the  Ingersoll  channeler.  The  Ward- 
well  and  others  are  shown  in  several  of  the  illustrations.  (See  plates 
XXII,  XXXII  and  XXXUL) 

The  steam  drill  most  commonly  used  throughout  the  area  is  the  Inger- 
soll "Baby  Drill,"  see  Fig.  6.  Although  electric  and  compressed  air 
drills  are  used  in  considerable  numbers  elsewhere,  so  far  as  known  to  the 
writer  none  are  used  in  the  oolitic  region.  Compressed  air  is  said  to  be 
used  for  driving  the  drills  and  for  other  purposes  at  the  large  limestone 
quarries  of  the  Casparis  Stone  Company  at  Kenneth,  in  the  north  part 
of  the  State ;  by  A.  B.  Keeport  &  Co. ,  Logansport,  and  in  some  of  the 
cement  quarries  in  the  southern  part  of  the  State.  It  is  a  power  that 
seems  to  be  growing  in  favor,  and  we  expect  to  see  it  soon  introduced 
into  the  oolitic  stone  quarries.  Hand  drilling  is  rarely  resorted  to, 
except  in  small  local  quarries. 
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Fig.  6.   Steam  drill  in  operation. 

Derricks  and  Aoirfs.— Nearly  all  tbe  stone  is  handled  bj  large,  heavy 
capacity,  steam-power  derricks.  The  boom-lifting  derricks  are  used 
almost  universally.  They  are  built  large  and  strong,  with  rarely  less 
than  nine  guy  ropes  of  galvanized  iron  cable  and  20  to  30  tons  capacity. 
Where  properly  located  they  have  a  reach  over  a  circle  200  feet  or  more 
in  diameter.  Frequently  two  or  three  or  more  derricks  are  operated  by 
one  duplex  steam  hoist  centrally  located  and  operated  by  one  man, 
which  appears  to  be  a  saving  of  both  men  and  power  over  the  plan  of 
having  a  separate  hoist  for  each  derrick.  The  working  parts  of  a 
complete    derrick    are    all    illustrated    in    the    accompanying    figures. 
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Ftf  -  8.    Top  of  derrick  re«dy  for  the  guy  ropen. 


.  showing  the  working-  parti. 

Fig.  7  shows  the  derrick  com- 
plete, the  rope  at  the  top  being 
the  boom  rope,  or  the  rope  for 
lifting  the  boom,  that  at  the  bot- 
tom the  hoisting  rope,  which  lifts 
the  load,  independent  of  tbe 
boom.  Fig.  8  shows  the  top  of 
the  derrick  in  detail,  ready  for 
the  guy  ropes.  Fig.  9  shows  a 
power  hoist  of  25  to  30  tons 
capacity,  with  all  the  parts  in 
view.  It  is  arranged  with  two 
speeds,  both  fast  and  slow. 
Many  of  the  derricks,  especially 
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in  the  larger  quarries,  are  fitted  with  a  patent  derrick  turner,  the 
details  of  which  are  shown  in  Fig.  10.  Usually  it  requires  a  force  of 
several  men  to  turn  the  derrick,  and  where  the  lift  is  from  a  deep  hole 
it  necessitates  a  double  crew  or  a  waiting  for  the  men  to  clamber  from 


.    The  Xow  Albany  power  hoist,  with  fait  and  llow  apeeda. 


Fig.  10.    The  New  Albany  (Lermond)  derrick  earner,  allowing  method  of  operation. 

the  quarry  and  return.  With  the  patent  turner  one  man  shifts  the 
boom  to  any  desired  point  while  the  load  is  being  lifted,  necessitating 
no  loss  of  time  or  extra  labor.  After  seeing  one  of  these  turners  in 
operation,  one  wonders  why  they  are  not  used  on  all  the  derricks. 
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Overhead  travelers. — At  all  t tie  large  mil  la  "there  are  overhead  travelers 
running  on  a  high  trestlework  in  front  of  tbe  mill,  having  a  motion  in 
two  directions,  parallel  to  the  face  of  the  mill  and  at  right  angles  to  it. 
These  travelers,  generally  two  at  each  large  mill,  lift  the  stone  from  the 
railway  car  and  transfer  it  to  the  planer  or  to  the  saw,  and  when  finished 
lift  it  again  from  the  saw  to  the  car  or  stack  it  up  in  the  yard.  These 
travelers  may  be  operated  by  electricity  or  steam  power.  The  power 
may  be  transmitted  from  the  engine  in  the  mill  or  it  may  come  from  a 
small  engine  in  the  car  of  tbe  traveler. 

Tbe  overhead  wire  cableway  that  is  used  in  the  brownstone  quarries  at 
Hummeletown,  Pa. ;  at  Belleville,  N.  J.,  and  many  other  places,  and 
very  common  in  the  slate  quarries  of  the  east,  is  not  used  anywhere  in 
the  oolitic  region.  It  is  not  adapted  to  use  in  rectangular  or  irregular 
quarries,  but  might  be  used  with  economy  in  those  quarries  that  have  a 
considerable  length  of  straight  face,  either  along  a  bluff  face  or  in  long, 
narrow,  vertical  openings.  Their  chief  advantage  over  the  derrick  is 
where  a  long,  narrow  reach,  rather  than  a  circular  one,  is  wanted,  as  in 
long,  deep  quarries  where  the  strata  dip  at  high  angles  and  the  walls  are 
necessarily  sloping,  so  that  a  vertical  lift  is  not  possible  from  all  parte  of 
the  quarry,  conditions  which  do  not  exist  in  the  oolitic  area. 

The  stone  mills  are  supplied  with  stone-planers,  jointers  or  headers, 
turning-lathes  and  gang-saws,  tbe  first  two  for  smoothing  tbe  faces  by 
planing  off  the  rough  surface  and  making  straight-line  moldings;  tbe 
jointers  used  for  smoothing  the  surface  of  the  joints  in  heavy  ashlar 
work ;  tbe  lathe  is  the  same  in  principle  as  the  wood  or  iron  lathe  used 
for  turning  columns.  The  gang-saw  consists  of  a  number  of  iron  blades 
set  in  s  large  frame,  generally  a  tubular  iron  framework,  but  sometimes 
wood,  which  is  given  a  to-and-fro  motion  by  an  eccentric  connection  with 
the  engines,  one  power  sufficing  for  8  or  12  gangs,  the  framework  feed- 
ing down  automatically.  The  block  of  stone  to  be  sawed  is  placed  under 
the  gang  of  saws,  sand  and  water  are  supplied  on  the  top  of  the  block, 
the  gang  set  in  motion,  and  it  cuts  its  way  down  through  the  block  with- 
out any  further  attention  than  to  keep  it  supplied  with  sand  and  water. 
This  may  be  done  automatically  by  the  sand  pump,  or  the  water  alone 
may  he  allowed  to  trickle  from  pipes  supplied  from  a  higher  reservoir, 
while  the  sand  is  supplied  by  a  workman  with  a  shovel.  One  man  can 
attend  to  a  number  of  gangs.  So  far  as  observed  throughout  the  region 
sand  is  the  only  abrasive  used.  Chilled  shot,  crushed  steel  and  other 
abrasives  frequently  used  elsewhere  are  not  used  here.  Chilled  shot  has 
been  tried  several  times  by  different  parties,  but  they  claim  that  even  if 
the  stone  is  well  washed  with  hose,  still  small  particles  of  the  steel  will 
become  imbedded  in  the  stone,  which,  when  stacked  in  the  yard,  rust 
and  discolor  large  patches. 
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The,  diamond  taw. — The  Romona  Oolitic  Stone  Company,  in  their 
mill  at  Romona,  Ind.,  have  a  large  diamond  saw,  consisting  of  a  heavy 
steel  blade  about  12  feet  long  and  12  inches  deep,  perforated  with  a  num- 
ber of  holes.  The  lower  edge  is  set  with  steel  blocks  about  an  inch 
square  and  a  little  thicker  than  the  blade.  In  the  lower  edge 
of  the  steel  blocks  are  a  number  of  black  diamonds  that  do  the  cutting. 
No  sand  or  other  abrasive  is  used  with  this  saw,  the  cutting  being  done 
by  the  teeth.  Water  is  used  as  with  the  gang  saw.  Plate  XXIV  gives  a 
view  of  the  diamond  saw  with  the  mechanism  as  far  as  can  be  shown  on 
a  photograph. 

It  is  a  very  costly  piece  of  machinery  and  expensive  to  keep  in  oper- 
ation, owing  to  wear  and  loss  of  the  diamonds.  It  cats  at  the  rate  of 
about  30  inches  per  hour,  while  the  ordinary  gang  saw  cuts  from  three  to 
four  inches  per  hour.  It  makes  a  smoother  surface  than  the  gang  saw, 
but  it  is  liable  to  bow  and  make  a  curved  surface,  owing  to  the  diamonds 
wearing  more  on  one  side  than  on  the  other.  The  chief  value  of  the  saw 
is  for  trimming  or  squaring  large  blocks  a  foot  or  more  in  thickness.  For 
slabs  ten  inches  or  less  the  band  saw  is  thought  to  be  as  cheap,  and  for 
slabs  three  or  four  inches  thick  the  band  saw  is  probably  cheaper,  on  ac- 
count of  the  greater  number  of  cuts  made  at  one  time. 

The  wire  taw  or  cable  channder. — In  the  quarry  of  the  Hallowell 
Stone  Co.  in  Dark  Hallow,  near  Bedford,  the  wire  saw  is  used  for  cutting 
stone  from  the  quarry.  This  system  has  been  used  extensively  in 
Europe,  especially  in  Belgium,  it  is  said,  with  success,  but  so  far  as  known 
to  the  writer,  it  has  not  been  used  in  this  country,  except  in  the  Vermont 
marble  quarries,  where  it  is  said  to  have  been  tried  and  abandoned,  and 
this  one  in  the  Dark  Hollow  quarries.  The  company  refuses  to  Bay  any- 
thing about  it,  and  it  is  not  known  whether  or  not  there  is  any  saving 
over  the  channeling  process.  From  what  could  be  learned  in  a  visit  to 
the  quarry,  it  did  not  appear  to  be  a  decided  improvement,  although  with 
a  few  changes  that  could  easily  be  made,  it  might  be  used  economically 
in  the  large  quarries,  along  with  the  channelers,  using  each  in  that  part 
of  the  quarry  where  it  is  best  adapted. 

It  consists  of  an  endless  three-strand  wire  about  one-quarter  inch  in  di- 
ameter, kept  in  motion  by  a  steam  engine  and  directed  by  pulleys  across 
the  rock  where  it  is  desired  to  make  the  cut.  The  cutting  is  done  with 
sand,  as  with  the  band  saws,  the  sand  and  water  being  fed  on  the  wire 
from  pand  boxes.  At  either  end  of  the  cut  the  wire  rope  passes  over 
movable  pulleys  that  feed  downward  as  the  wire  cuts  its  way  into  the 
rock.  The  surface  cut  in  this  way  is  generally  smoother  than  the  chan- 
nel face,  but  it  is  not  always  regular,  as  the  cut  tends  to  bow  or  curve  in 
places  where  there  is  any  inequality  in  the  stone.  The  wire  runs  at  -a 
speed  of  about  1,600  feet  per  minute,  making  one  revolution  in  a  minute. 
The  wire  costs  £  cents  per  foot,  and  one  wire,  1,600  feet  in  length,  it  is 
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said,  will  make  two  cute  30  feet  long  and  10  feet  deep,  before  it  ia  worn 
out.  The  chief  defect  appears  to  be  the  loss  of  time  from  the  unex- 
pected breaking  of  the  wires. 

The  core  driS. — A  very  important  piece  of  machinery  in  exploring  a 
new  area  is  the  core  drill,  or  diamond  drill,  but  the  two  terms  will 
probably  soon  cease  to  be  synonymous.  The  diamond  core  drill,  as 
commonly  used,  consists  of  a  heavy  steel  ring,  the  lower  edge  of  which 
is  set  with  black  diamonds.  This  is  screwed  on  the  end  of  a  piece  of  iron 
pipe  and  revolved  rapidly  by  the  drill  power,  which  may  be  hand,  horse, 
steam,  electricity  or  compressed  air.  As  used  in  the  oolitic  stone  district, 
steam  power  is  the  most  common. 

Mr.  Harbaugh,  of  Bloomington,  states  that  he  dispenses  with  the  dia- 
mond drill  bit  and  simply  uses  gas  pipe  alone  by  putting  in  some  chilled 
shot  at  the  bottom,  which  does  the  cutting.  He  says  it  drills  as  rapidly  as 
the  diamond  drill  and  is  much  less  expensive,  as  in  case  of  accident  there 
is  no  loss  but  the  gas  pipe.  A  core  four  inches  in  diameter  is  the  one 
commonly  made,  sometimes  a  smaller  one  where  it  is  desired  to  ship  by 
express.  A  four-inch  core  not  only  shows  more  of  the  stone,  but  gives 
sufficient  material  for  testa  of  any  kind.  The  cost  is  the  same  for  a  four- 
inch  core  as  for  a  smaller  one,  the  common  rate  in  1896  being  $1  to 
$2.35  per  foot,  depending  upon  the  amount  to  be  done.  The  maximum 
rate  of  cutting  is  ten  inches  per  minute  or  65  feet  per  day.  The  average 
is  about  16  feet  per  day. 

Vies  and  adaptability  of  the  oolitic  limestone. — The  bulk  of  the  entire 
output  of  all  the  quarries  is  used  for  building  stone,  for  facings,  trim- 
mings, ornamentations  or  foundations.  There  is  a  considerable  quan- 
tity used  for  monuments,  headstones  and  bases  for  headstones.  One 
company  ships  the  waste  to  Chicago  for  use  as  flux  in  the  iron  furnaces. 
Another  has  crushed  large  quantities  of  the  stone  and  used  it  for  bal- 
lasting the  Belt  Railroad,  now  one  of  the  beet  ballasted  roads  in  the 
State.  The  ballast  has  been  carried  out  a  foot  or  so  beyond  the  end  of 
the  ties,  and  the  top  layer  is  of  finely  ground  stone,  which  has  hardened, 
giving  a  clean,  dustleas,  solid  roadbed.  Small  quantities  of  the  quarry 
waste  have  been  used  at  different  places  within  the  last  year  or  two  for 
broken  stone  for  the  wagon  roads.  At  several  places  kilns  have  been 
erected  for  burning  lime,  but  all  appear  to  have  fallen  into  disuse  except 
those  at  Salem  and  one  at  Romona.  There  is  an  old  abandoned  kiln  in 
Bloomington  near  the  old  University  building,  one  at  Ellettsville,  two 
southwest  of  Bedford  and  three  south  of  Bedford  along  the  Monon  Rail- 
way. The  kiln  at  Romona  is  said  to  have  burned  considerable  lime,  but 
was  not  in  operation  in  July,  1896 ;  later  in  the  fall  it  was  again  in  op- 
eration. The  kilns  at  Salem  are  the  most  extensive  in  the  oolitic  dis- 
trict, there  being  five  kilns  which  are  said  to  have  been  in  operation  for 
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many  years.  Three  of  the  kilns  were  idle  in  July,  1896,  whether  tem- 
porarily or  not  is  not  known.  The  company  refused  to  give  any  informa- 
tion regarding  the  lime  product..  Hence  no  figures  are  available  in  re- 
gard to  the  quantity  of  lime  burnt,  the  prices  or  the  usee.  Wood,  coal 
and  oil  have  all  been  tried  for  fuel.  In  the  summer  of  1896  they  were 
using  wood. 

To  see  the  great  quantity  of  waste  rock  on  the  dump  piles  about  the 
quarries  one  wonders  why  more  of  it  is  not  burnt  into  lime,  and  no 
satisfaction  could  be  obtained  to  that  query  when  put  to  the  quarrymen. 
One  said  it  did  not  make  good  lime.  Another  that  the  lime  was  too  hot, 
aud  some  had  not  thought  of  it,  did  not  know  it  had  ever  been  tried,  or 
would  make  lime  at  all.  One  only  needs  to  look  at  the  table  of  analyses 
ou  page  320  to  see  that  it  would  make  a  fat  or  rich  lime,  but  that  should 
not  be  a  serious  objection,  as  for  many  purposes  a  rich  lime  is  preferred 
to  any  other.  The  reason  that  more  of  it  has  not  been  burnt  may  be 
due  to  a  number  of  causes:  1.  Freight  rates,  the  cost  of  bringing  in 
the  coal  and  shipping  the  lime.  2.  A  prejudice  in  the  local  markets 
against  rich  lime.  3.  Want  of  a  large  market,  as  they  are  situated  in 
the  midst  of  the  Mississippi  Valley,  with  large  deposits  of  limestone  on 
all  sides.  4.  The  lack  of  some  enterprising  person  to  push  the  business 
into  prominence,  as  all  the  stone  dealers  are  interested  in  the  sale  of 
building  stone  and  not  lime.  The  last  is  probably  the  most  important 
reason. 

The  oolitic  limestone  is  best  adapted  to  building  purposes,  and  the 
bulk  of  it  will  always  be  used  for  such.  It  ranks  among  the  beat  build- 
ing stones  because  of  the  eitensive  deposit,  the  ease  with  which  it  can  be 
quarried  and  worked  into  shape,  combined  with  its  great  durability  and 
light  color.  These  combine  to  adapt  it  to  all  classes  of  building, 
whether  rock  face,  sawed,  or  tool-dressed  face  work,  plain  trimmings, 
highly  carved  work,  foundations,  bridge  piers,  the  heaviest  or  the  most 
delicate  masonry.  There  is  probably  not  another  stone  in  the  markets  so 
well  adapted  to  carved  work  and  so  suitable  for  ornamental  cut  stone, 
where  richness  of  color  is  not  essential.  It  can  never  rank  with  the  finer 
marbles,  serpentines,  etc.,  where  rich  coloring  is  desirable  or  for  purely 
ornamental  purposes,  but  for  decorative  carving  on  tbe  fronts  or  exterior 
of  buildings,  or  in  larger  monumental  work  it  is  peculiarly  fitted.  Prob- 
ably the  stone  which  most  nearly  approaches  it  in  this  property  is  the 
Caen  stone  from  France,  which  is  a  softer  stone  and  can  be  cut  or  carved 
more  easily,  but  it  is  much  lighter,  more  porous  and  will  not  stand  the 
rigors  of  a  cold  climate  like  the  Bedford  stone. 

Some  of  tbe  accompanying  illustrations  (Plate  XXV,  and  Figs.  11  and 
12*)  show  its  adaptability  to  carving  for  monumental  purposes.     Large 

"The  cuts  far  Fin.  11  and  12  ware  kindly  furuinbed  br  Mr.  John  Nam  la,  Salem,  Ind. 
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quantities  have  been  used 
in  this  way,  both  locally 
and  throughout  the  United 
States.  It  may  be  seen  in 
nearly  all  the  stone  and 
marble  yards  in  Pennsyl- 
vania, New  York  and  New 
Jersey,  as  well  as  those 
throughout  the  Mississippi 
Valley  States.  In  the 
cemeteries  at  Bedford,  Sa- 
lem and  Bloomington,  In- 
diana, there  are  a  great 
many  monument*  of  hand- 
somely carved  work,  one 
of  the  largest  and  hand- 
somest being  the  stonecut- 
ters' monument  in  the  new 
cemetery  at  Bedford. 

The  stone  haa  also  been 
used  for  rustic  gateways, 
hitching  posts,  rustic 
chairs,  lawn  settees  and 
stone  animals,  and  for  dec- 
orative fireplaces. 

It  is  to  be  hoped  that  it 
will  have  a  more  extended 
use  On  the  wagon  roads  of 
the  region  in  which  it  oc- 
curs. While  it  is  not  an 
ideal  stone  for  macadam, 
it  is  the  best  in  the  region 
where  it  occurs,  because 
it  is  most  abundant  and 
most  accessible.  The  waste 
of  the  quarries  is  admirably 
suited  to  this  purpose,  and 
it  could  easily  be  dis- 
tributed along  the  rail- 
roads, and  thus  made  read- 
ily accessible  to  most  of 
the  wagon  roads.  It  could 
be    crushed    in    a   large 

Fin.  11..— Cured  from  «.  small  single  piece  of  Bedford    , ,,■. , 

am.  «,.„»..,  Ma  In  .bAMiiv  u  „™i  °""h»  ■'  "»  I"*"?  "d 
work.  distributed      u     crushed 
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stone,  or  shipped  out  in  the  rough  blocks  as  incomes  from  the  quarry, 
aud  crushed  by  a  portable  crusher  moved  from  place  to  place. 


The  stone  makes  an  excellent  bottom  for  roads,  but  not  the  best  top 
dressing,  as  it  grinds  to  powder  under  the  wheels  too  readily,  make*  a 
light  dust  and  a  blinding  glare  on  a  bright,  sunny  day.     One  is  strongly 
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impressed  with  this  blinding  strain  on  the  eyes  in  traveling  through  Mon- 
roe or  Lawrence  Counties  by  the  great  feeling  of  relief  experienced  by 
the  eyes  when  he  turns  from  the  white  stone  road  to  the  yellow-brown 
dirt  roads,  especially  on  a  hot  summer  day.  There  is  a  partial  com- 
pensation for  this  white  glare  by  the  greater  ease  with  which  the  road 
can  be  followed  at  night. 

It  can  be  improved  by  a  thin  top  dressing  of  gravel  where  it  can  be 
obtained,  or  of  the  geodic  quartz  so  abundant  through  the  region,  crushed 
fine.  The  top  dressing  should  be  thin  enough  to  permit  some  of  the 
underlying  limestone  material  to  work  up  through  it  where  it  will  act  as 
a  cement  and  will  in  the  course  of  time  form  a  hard,  smooth  surface.  A 
thin  coating  of  siliceous  gravel  will  be  found  to  be  profitable,  even 
though  it  should  be  necessary  to  ship  it  from  another  part  of  the  State. 

The  oolitic  stone  in  sawed  slabs  makes  good  curbing  and  flagging.  It 
is  sufficiently  hard  to  stand  the  wear  of  foot  traffic  and  its  granular 
texture  prevents  its  wearing  smooth  and  becoming  slippery  in  wet 
weather  as  marble  or  compact  limestone  will  do.  As  the  stone  is  easily 
sawn  into  regular  slabs,  it  makes  a  more  even,  regular  pavement  than 
the  natural  flagstone,  and  a  more  comforable  one  to  walk  over. 

See  Appendix  B,  at  the  end  of  this  paper,  for  list  of  buildings  con- 
structed of  Bedford  oolitic  limestone. 

Transportation  facilities.* —Closely  identified  with,  and  a  potent  factor 
in,  the  development  of  the  oolitic  stone  industry  are  the  railways.  The 
New  Albany  &  Salem  Railroad  (now  L.,  N.  A.  &  C.  Ry.),  was  extended 
to  Bedford  in  1852,  and  through  Monroe  County  in  1854.  Thin  road,  of 
course,  has  been  the  great  means  of  introducing  the  Bedford  oolitic  lime- 
stone to  the  trade.  Through  Washington,  Lawrence  and  Monroe  coun- 
ties, during  the  construction  of  the  road,  many  quarries  were  opened  ad- 
jacent to  the  point  where  the  stone  was  needed.  But  when  the  road  was 
extended  still  farther  toward  Chicago,  the  superficial  covering  of  glacial 
drift  was  so  deep  that  exposures  of  stone  were  few  and  far  between.  The 
company's  quarry,  located  near  the  water  tank,  two  miles  south  of  Stines- 
ville,  furnished  stone  for  the  heavy  masonry  for  the  northern  division  of 
the  line.  This  road,  through  its  branches,  reaches  all  but  ten  of  the 
active  quarries  in  the  belt. 

In  1870  the  Indianapolis  &  Vinceonee  Railway  was  built  through  Owen 
County,  opening  up  several  quarries  in  the  Romona  district. 

In  1876  the  Bedford  &  Bioomfield  (narrow  gauge)  Railroad  (cow 
Bloomfield  Branch,  L.,  N.  A.  &  C.  Ry.),  was  built.  This  road  opened 
the  productive  Dark  Hollow,  Reed  Station  and  Bnff  Ridge  districts.  In 
1895  the  road  was  changed  to  standard  gauge,  which  has  still  further  in- 
creased its  usefulness. 

*Th*  data,  for  tha  sruMr  put  of  the  remainder  ot  this  ohaptar  wu  fnraiilisd  by  Mr. 
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The  Ohio  3t  Mississippi  (now  B.  &  O.  S.  W.)  Railway,  built  a  branch 
from  Ei  verdale  on  White  River  to  the  Tanyard  Creek  quarries  in  1890, 
which  was  soon  afterward  extended  to  Bedford. 

The  Bedford  Belt  Railway  was  built  in  1892-3  by  the  Bedford  Quarry 
Company.  When  that  company  was  succeeded  by  the  Bedford  Quarries 
Company,  the  Belt  was  organized  as  a  separate  property  under  the  title 
Bedford  Belt  Railway  Company.  It  has  connection  with  many  of  the 
larger  quarries  and  with  all  the  railways  entering  Bedford,  and  has  con- 
tributed in  no  little  degree  to  the  development  of  the  stone  interests  of 
Lawrence  County. 

COST  OF  TRANSPORTATION. 

FreigfU  rates  per  100  pounds  of  Oolitic  IAmestme  from  Bedford,  Ind.,  to 

Chicago 11  cents.  Detroit 12    cents. 

St.  Louis 10  cents.  Milwaukee 12]  cents. 

Kansas  City 21  cents.  Pittsburgh 18    cents. 

Louisville 5  cents.  Philadelphia 26    cents. 

Cincinnati 6  cents.  New  York 28    cents. 

Cleveland 15  cents.  Boston 30    cents. 

New  Orleans 21  cents.  Buffalo 18    cents. 

Atlanta  21  cents.  Chattanooga 19    cents. 

Prices  of  oolitic  limestone.* —Before  1877  no  channelers  were  in  use 
in  the  oolitic  belt,  and  as  a  consequence  the  stone  coming  from  the  quar- 
ries just  as  it  was  blasted  out  was  marketed  in  very  rough  blocks,  unless 
scab  bled  to  special  dimensions.  About  1866,  James  Needham,  operating 
the  Salem  quarries,  sold  rough  quarry  or  mill  blocks  at  25  cents  per 
cubic  foot,  f.  o.  b.  at  quarry.  At  the  same  time  the  Ellettaville  quarries 
were  selling  at  35  cents  per  cubic  foot  for  similar  blocks  and  45  cents  per 
cubic  foot  for  scabbled  blocks  in  small  dimensions.  Scabbled  blocks  of 
large  or  unusual  dimensions  ranged  up  to  $1  per  cubic  foot.  The  stone 
which  went  into  the  Illinois  State  House  was  billed  at  81. 

For  sawed  ashlar  (sawed  on  two  sides)  the  price  was  from  60  cents  to 
80  cents,  and  for  stone  sawed  on  four  sides,  90  cents  to  $1.10.  These 
prices  prevailed  up  to  1872-3. 

In  1873  the  Marion  County  court-house  was  constructed  at  30  cents 
per  cubic  foot  for  mill  blocks  f.  o.  b.  at  quarry,  and  this  price  prevailed 
without  much  variation  up  to  1877. 

In  1878  the  Indiana  State  Capitol  was  contracted  at  25  cents  per 
cubic  foot. 

In  1881  the  prices  were :  Mill  blocks,  25  cents  per  cubic  foot ;  scab- 
bled  dimension  stone,  30  to  35  cents;  sawed,  two  sides,  55  cents;  four 
sides,  75  cents. 

ji  forniihed  by  Mr.  Siabnnthal  through  the  klndnasi  of 
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By  1991  prices  had  gradually  declined  pari  passu  with  improved 
quarry  methods  and  machinery  until  mill  blocks  were  worth  20  cents, 
dimension  blocks  25  to  30  cents ;  sawed,  two  sides,  35  cente ;  four  aides, 
50  cents. 

These  prices  by  general  agreement  were  maintained  until  October, 
1895,  since  which  time  each  quarry  has  fixed  its  own  prices. 

Prices  to-day  are:  Mill  blocks,  11  to  20  cents;  dimension  blocks, 
20  to  25  cents;  sawed,  two  sides,  28  to  35  cents;  four  sides,  43  to  50 
cents. 

The  Indiana  Oolitic  Stone  Association  was  organized  March  5,  1895, 
for  the  advancement  of  the  mutual  interests  of  the  oolitic  limestone 
quarrymen,  and,  among  other  things,  to  establish  a  uniform  scale  of 
prices.  The  association  continued  in  existence  about  a  year,  but  in  Oc- 
tober, 1895,  by  the  withdrawaljof  several  of  the  larger  firms,  the  estab- 
lished scale  of  prices  was  demolished,  as  noted  above. 

The  Indiana  oolitic  quarrymen  generally  have  been  members  of  the 
Ohio  Valley  Quarrymen' s  Association,  The  Chicago  Quarry  man's  and 
Cut  Stone  Contractors'  Association.  The  latter  association  has  held 
prices  up  in  Chicago,  and  a  similar  organization  in  New  York  city  has 
held  prices  up  there  also. 
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STATISTICS   OF  OOLITIC   LIMESTONE  tjUARRIEB.* 
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Statements  showing  location  of  stone  quarries,  capital  invented,  value 
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Machinery  in  use  in  the  oolitic  limestone  quarries  in  1891  :* 

Steam  channel ers 78 

Steam  drill* 54 

Saw  gangs 57 

Derricks 74 

Overhead  travelers 12 
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The  records  show  that  many  other  companies  were  incorporated  in  the 
years  1890  and  1891,  which  exist  only  in  name,  which  have  no  holdings  of 
real  estate,  yet  which  have  kept  up  their  organization.  Borne  of  these  were 
bona  fide  companies  intending  to  do  a  quarry  business,  but  headed  off  by 
the  business  depression ;  others  were  for  speculative  purposes  pure  and 
simple ;  still  others  were  organized  to  take  advantage  of  a  lax  law  gov- 
erning the  incorporation  of  companies,  and  to  preempt,  or  copyright,  as 
it  were,  certain  felicitous  combinations  of  the  words  "Bedford"  and 
'  'Oolitic  "  limestone. 

Among  these  were  the  Bedford  IAmestcme  Co.,  Auditorium  Bedford 
Stone  Co  ,  Untied  States  Stone  Co.,  Bedford  Stone  Co.,  Central  Bedford 
Stone  Co.,  Indiana  Limestone  Co.,  Bedford  Stone  Mill  Co.,  and  Union 
Stone  Co.  Of  these  the  United  States  Stone  Co.  owns  lands  lying  three- 
quarters  of  a  mile  northeast  of  the  Bodenschatz  and  Salem -Bed  ford  quar- 
ries, and  expects  to  open  a  quarry  next  season.  The  Bedford  Stone  Mill 
Co.  above  must  not  be  confounded  with  the  Bedford  Stone  Mill  Co.  which 
ws.9  organized  in  1895,  and  which  operates  the  fine  new  mill  near  the 
crossing  of  the  L.,  N.  A.  &  C.  Ry.  and  E.  &  B.  Ry. 


CHAPTER  III. 


LOCAL   FEATURES   OF    THE    BEDFORD  OOLITIC    LIMESTONE   AND  DESCRIP- 
TION  OF  THE   QUARRIES.* 


T.  C.  H.  AND  C.  E.  S. 


ROMONA    AND   VICINITY. 

The  quarries  at  Romona  are  the  most  northern  ones  in  the  oolitic  stone 
belt,  occurring  near  the  northern  limit  of  the  oolite,  as  shown  on  the  ac- 
companying map.  Romona  is  on  the  north  branch  of  the  White  River, 
on  the  Indianapolis  &  Vincennes  division  of  the  Pennsylvania  Railroad. 
There  is  one  quarry  operating  extensively,  another  ou  a  smaller  scale, 
and  several  abandoned  ones. 
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The  Romona  Oolitic  Stone  Co.'g  quarry. - 


The  quarry  belonging  to  the 
Romona  Oolitic 
Stone  Company 
was  opened  by 
the  Gosport  Stone 
and  Lime  Compa- 
ny about  1868, 
and  has  been  oper- 
ated by  the  pres- 
ent company  since 
1885.  Itworksa 
greater  thickness 
of  stone  than  any 
other  quarry  in 
the  oolitic  region, 
having  nine  chan- 
nel cuts,  not  less 
than  60  feet  of 
sound  stone  ex- 
clusive of  the 
stripping. 

The  stripping  varies  from  z?ro  at  one  end  to  30  or  40  feet  at  the  other, 
and  consists  of  soil  six  to  eight  feet,  a  hard,  semi-oolitic,  stylolitic  lime- 
stone 20  to  25  feet  and  a  compact  argillaceous  limestone  three  to  five  feet. 
The  upper  40  feet  of  the  quarry  are  buff  and  the  bottom  20  feet  blue ; 
but,  as  in  other  quarries,  the  line  between  the  blue  and  buff  is  not  regu- 
lar, the  blue  increasing  in  thickness  toward  the  west  where  the  covering 
is  thicker.  The  blue  stone  is  said  to  be  underlain  by  a  few  feet  of  hard, 
gray,  siliceous  limestone,  underlain  in  turn  by  a  light  cream  colored  fos- 
siliferous  limestone,  as  shown  in  a  drilling  in  the  bottom  of  the  quarry. 
The  stone  is  coarser  grained  than  most  of  the  stone  in  the  Blooming- 
ton-Bedford  region,  also  more  crystalline  and  less  oolitic.  It  is  about 
the  same  in  hardness  and  ease  of  working  as  the  finer  grained,  but  from 
the  fact  of  its  coarse  grain  it  is  not  so  much  sought  after  for  building 
stone,  and  a  larger  proportion  of  it  is  used  for  bridge  work  and  heavy 
masonry. 

There  are  a  few  east-west  joint  seams  but  no  cross  (north-sou th)  seams 
were  observed.  In  some  places,  as  may  be  seen  on  the  accompanying 
illustration,  the  rock  has  weathered  along  these  seams,  forming  consider- 
able openings.  Fortunately  there  are  not  many  such,  so  that  the  waste 
from  this  cause  is  not  great  There  are  numerous  bedding  seams  in  the 
hard  rock  overlying  the  oolitic,  but  in  the  quarry  rock  only  two  stylolite 
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(crowfeet)  seams  were  observed,  and  these  were  near  the  bottom.  The 
stone  is  cross-grained  in  a  few  places,  the  cross-grain  dipping  north  in 
nearly  all  cases. 


ANALYSIS   OF   THE    HO  MOV  A    OiiLITIC   LIMESTONE.* 

Per  Cent. 

Lime  (CaO) 54.82 

Lime  carbonate  (CaCO, ) 97.80 

Magnesia  (MgO) 31 

Magnesia  carbonate  (MgCO,) .65 

Ferric  oiide  and  alumina 18 

Carbon  dioxide  (CO, ) ■. 43.49 

Insoluble  residue  (8iO„  etc. ) 1.2ti 

Total 100.06 

Specific  gravity 2.48 

Sample  for  analysis  dried  at  135  C. 


TESTS  OP  ROMONA  OiiLITIC  LIHESTOXE.t 

No.  1 .       6,800  pounds  per  square  inch  broke  with  2  good  pyramids. 

No.  2.       0,400  pounds  per  square  inch  broke  with  2  good  pyramids. 

No.  3.       7,800  pounds  per  square  inch  broke  with  2  good  pyramids. 

No.  4.     11,200  pounds  per  square  inch  broke  with  2  good  pyramids. 

Absorption  1-39  or  2.59  per  cent. 

No.  4  was  said  to  be  on  edge,  which  is  commonly  supposed  to  be  a  much 

weaker  position  for  the  stone.     The  probable  reason  for  its  greater  strength  is  that 

it  was  quarried  in  1 89>>  and  hence  much  better  seasoned  than  the  other  specimens, 

which  were  quarried  in  1896,  but  a  few  months  or  weeks  before  they  were  tested. 

The  quarry  is  close  .to  the  Indianapolis  &  Vincennes  Railroad  and  has 
a  branch  from  the  quarry  and  the  mill  to  that  road.  The  quarry  is  well 
equipped  with  channelers,  steam  drills,  derricks,  steam  hoists  and  a  well- 
furnished  mill.  The  mill  contains  saw-gangs,  planers,  jointers  and  dia- 
mond saw  for  cutting  and  working  the  stone,  and  two  overhead  travelers 
for  handling  it.  There  are  also  a  large  number  of  stonecutters  at  work 
finishing  the  stone  by  hand. 

The  accompanying  illustrations,  Plate  XXVII  and  Fig.  14,  represent 
different  parts  of  the  Romona  quarry,  showing  the  thickness  of  the  stone, 
the  amount  of  stripping  and  the  vertical  weather  seams. 

The  diamond  saw  used  here  is  the  only  one  in  the  oolitic  region.  It 
is  said  to  cut  at  the  rate  of  about  33  inches  per  hour,  sometimes  as  high 
as  40  and  sometimes  as  low  as  20  inches,  while  the  ordinary  band-saw 
cuts  at  the  rate  of  three  or  four  inches  per  hour.  It  leaves  a  smooth  and 
more  regular  surface,  but  the  saw  is  liable  to  bow  and  make  a  curved 
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surface.  Its  chief  advantage  over  the  common  band-saw  is  in  trimming 
or  dressing  blocks  ;  where  the  stone  is  to  be  sawed  in  slabs,  ten  inches  or 
less  in  thickness,  the  band-saw  is  used. 


The  company  state?  that  fur  cuning  into  slabs  less  than  10  inches  thick 
the  band  saw  is  possibly  a  little  cheaper,  but  where  the  stone  is  cut  a 
foot  or  more  in  thickness  the  ditnu<>n<l  saw  is  cheaper,  hence  the  advan- 
tage of  having  one  in  a  large  mill  along  with  the  gang  saws.  The  ma- 
chine is  very  expensive,  and  the  expense  in  keeping  it  running  is  in 
replacing  the  teeth  that  wear  o;it  and  drop  out.  By  close  watch  and 
occasional  turning,  the  teeth  may  be  made  to  do  good  work  longer  than 
they  otherwise  would.  It  would  seeni  that  the  chief  advantage  of  a  saw 
of  this  kind  is  in  cutting  or  trimming  large  slabs  or  blocks,  and  that  the 
work  could  be  more  economically  done  in  a  large  mill  by  having  one  for 
this  use,  while  the  slabbing  is  done  by  band-saws. 

In  a  Connecticut  mill,  where  a  similar  siw  is  used,  it  is  called  a  stone- 
cutter, in  distinction  from  the  band-saw  or  slabber.  It  leaves  a  surface 
nearly  as  smooth  as  a  sand-rubbed  face. 

The  stone  from  this  quarry  is  nearly  all  used  for  bridges  and  heavy        * 
masonry,  a  comparatively  small  percentage  of  it  being  used  in  buildings. 
23— Gtol. 
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Ab  it  does  not  have  quite  bo  fine  a  texture,  it  will  not  lake  such  fine 
carving  nor  give  as  smooth  a  surface  as  the  finer  grained  stone.  It 
makes  as  strong  and  durable  a  stone  as  the  other,  and  when  the  fashion 
changes  will  look  as  well  in  rock  face  or  tooled  surface  for.building  pur- 
poses. It  would  look  well  in  combination  with  the  finer  grained  stone, 
by  using  the  coarser  grained  for  facing  and  the  finer  for  trimming. 

The  LiRy  quarry. — The  Lilly  quarry,  which  lies  just  across  the  narrow 
valley  about  250  yards  northeast  of  the  Romona  quarry,  was  opened  by 
the  Oolitic  Quarry  Company  in  1890  and  the  mill  was  added  in  1892. 
It  has  not  been  in  operation  during  the  past  year,  but  tbe  mill  and  most 
of  the  machinery  remain,  and  it  may  be  again  operated  on  the  revival 
of  business. 

It  has  switch  connection  with  the  Indianapolis  &  Vincennes  Railroad, 
over  which  the  stone  has  been  shipped.  The  quarry  is  less  favorably 
located  than  the  Romona  quarry,  across  the  hollow.  It  is  much  lower 
than  the  railroad,  which  crosses  the  valley  on  a  high  trestle,  and  the 
company  has  been  at  the  expense  of  constructing  a  long*  branch  running 
through  under  the  railroad  and  making  switch  connection  with  the  road 
about  a  quarter  of  a  mile  further  east  on  the  south  side. 

The  thickness  of  workable  stone  is  less  and  the  stripping  greater  than 
in  the  other  quarry.  The  present  quarry  face  shows  (1)  a  thickness  of 
nearly  10  feet  of  sand  and  soil,  partly  glacial  deposit;  (2)  eight  to  ten 
feet  of  hard,  compact,  thinly  stratified,  shelly  limestone ;  (3)  15  to  18 
feet  of  light  colored  hard  oolitic  limestone,  with  numerous  toe-nail  seams, 
some  on  each  channel  cut ;  evidently  the  greater  part  if  not  all  of  this 
part  of  the  bed  has  been  waste  material ;  (4)  five  or  six  feet  of  compact 
argillaceous  limestone  ;  (5)  20  to  30  feet  of  oolitic  stone,  the  commercial 
part  of  the  bed.  There  is  a  conspicuous  stylolitic  seam  at  the  top  of  the 
oolitic  stone,  separating  it  from  the  overlying  argillaceous  limestone. 
There  was  only  one  horizontal  seam  observed  in  the  face  of  the  quarry 
stone,  and  that  is  an  open  seam  near  the  middle  of  the  face.  There  are 
very  few  vertical  seams,  and  these  not  running  to  any  great  depth,  so 
that  there  is  very  little  waste  in  the  quarry  bed  itself,  the  expense  being 
in  the  heavy  stripping. 

The  stone  does  not  differ  greatly  in  texture  from  that  ic  the  Romona 
quarry,  being  comparatively  uniform,  coarse  grained,  crystalline  and 
fossiliferons.  Roth  buff  and  blue  stone  occur,  there  being  apparently  a 
greater  proportion  of  the  blue  to  the  buff  than  in  the  Romona  quarry. 
The  cross  grain  nearly  all  dips  to  the  north.  Tbe  product  for  1894  is 
said  to  have  been  used  for  curbing  and  bridge  piers,  and  bridge  work 
altogether  in  1895. 

The  Bienert  quarry, — The  Rienert  quarry,  which  is  a  half  mile  or  more 
southwest  of  the  Romona  station  and  a  hundred  yard's  west  of  the  rail- 
way (the  Indianapolis  &  Viucennes  Railroad),  with  which  it  has  switch 
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connection,  was  opened  by  the  White  River  Stone  and  Lime  Company 
(Simpson  &  Archer)  in  1870.  A  limekiln  was  erected  and  both  time 
and  dimension  stone  were  furnished  for  a  number  of  years ;  a  rock 
crusher  was  added  later,  but  the  business  has  not  flourished  for  several 
years,  and  was  sold  last  year  (1896)  at  Sheriff's  sale  to  the  Keever  Stone 
'  Company,  of  Columbus,  O.,  who  have  begun  active  operations. 

The  limekiln  was  not  in  operation  in  the  early  part  of  the  year,  but 
was  later  in  the  summer. 

With  a  good  quality  of  dimension  stone,  and  the  limekiln  and  rock 
crusher  to  use  all  the  waste  stone  and  stripping,  the  business  ought  to  be 
profitable. 

The  crushed  stone  has  been  used  partly  for  railway  ballast  and  partly 
for  pikes  and  is  said  to  have  been  shipped  in  considerable  quantities.  If 
this  crushed  stone  and  lime  have  paid  for  their  removal  it  has  been  a  profi- 
table undertaking,  as  the  top  stone  has  by  this  means  been  removed  over 
an  area  of  an  acre  ar  more,  leaving  the  oolitic  stone  bare  for  channeling. 
Dimension  stone  has  been  removed  from  part  of  the  area,  having  been 
channeled  three  cuts  deep  about  21  feet.  There  is  a  etylolitic  (toenail) 
seam  through  the  upper  cut,  tbe  other  two  being  free  from  such  seams. 
There  are  a  very  few  vertical  seams. 

This  part  of  the  stone  that  has  been  quarried  appears  to  correspond  to 
the  overlying  stone  in  the  upper  Romona  quarries  that  has  been  thrown 
in  the  waste  almost  entirely  there.  If  this  is  the  case  the  bed  corre- 
sponding to  the  quarry  bed  at  the  upper  quarry  has  not  been  touched  yet 
at  the  Bienert  quarry.  A  workman  at  the  quarry  stated  that  a  core-drill 
had  been  put  down,  showing  three  feet  of  "  soapstone,"  the  argillaceous 
limestone  and  25  or  30  feet  of  good  oolitic  stone  below  the  bottom  of  the 
present  quarry  floor.  If  this  be  the  case,  there  is  certainly  a  large 
quantity  of  stone  here  that  can  be  removed  very  cheaply. 

The  Keystone  quarry. — Along  the  I.  &  V.  R.  R.,  about  midway  be- 
tween Gosport  and  Romona,  is  an  old  quarry  that  is  said  to  have  been 
abandoned  about  six  years  ago,  and  is  known  as  the  Keystone  Quarry. 
The  stone  is  not  oolitic  and  appears  to  underlie  the  oolitic  stone,  as  farther 
down  the  railway  the  oolitic  stone  is  observed  with  a  southwest  dip  which, 
if  continuous,  would  bring  it  some  distance  above  the  horizon  of  the 
stone  in  the  Keystone  Quarry.  It  is  not  known  to  the  writer  for  what 
the  stone  was  used  or  how  many  years  the  quarry  was  operated. 

The  Old  Slate  House  quarry. — About  two  and  a  half  miles  east  of 
Spencer,  on  tbe  Denkewalter  place,  is  an  old  quarry  known  as  the  State 
House  Quarry,  as  it  furnished  a  considerable  part  of  the  stone  for  the 
State  House  in  Indianapolis;  most  of  the  basement  story  of  the  State 
House  is  said  to  have  come  from  this  quarry.  When  the  quarry  was  in 
operation  there  was  a  branch  railway  to  tbe  I.  &,  V.  R.  R.  on  the  north 
side  of  White  River.     An  ice  jam  one  spring,  about  12  years  ago,  tore 
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away  the  bridge  crossing  White  River  and  it  was  not  rebuilt  (it  is  said  to 
have  been  built  temporarily  to  remove  the  machinery),  and  tbe  quarry 
was  abandoned. 

The  quarry  is  on  the  south  side  of  a  small  creek  from  the  southeast. 
The  opening  covers  an  area  of  about  25x50  yards,  35  to  40  feet  deep, 
having  in  some  places  six  channel  cuts,  in  some  places  only  two.  The 
bottom  of  tbe  quarry  is  covered  with  water  so  that  the  character  of  the 
-  stone  is  not  discernible.  Above  the  water  there  are  four  stylolite  (toe- 
nail) seams.  There  are  several  joint  seams  running  east  and  west,  but 
no  north-south  ones  were  observed. 

The  stone  in  many  respects  resembles  that  in  the  Romona  quarries, 
but  is  more  cross-grained  and  quite  hard  on  the  exposed  surface.  Much 
of  the  stone  is  conspicuously  cross-grained,  the  false  bedding  dipping 
west  25°  at  the  bottom  of  the  quarry  and  east  at  the  top  of  the  quarry. 
All  tbe  exposed  faces  are  much  darker  than  the  fresh  stone,  but  none  of 
tbe  quarry  faces  are  disintegrating. 

There  is  a  layer  of  compact,  smooth-graiDed  limestone  overlying  the 
oolitic  limestone  having  a  maximum  thickness  of  about  10  feet,  overlain 
in  turn  by  one  to  two  feet  of  soil. 

There  are  some  bold  outcrops  of  the  oolitic  stone  along  the  creek  at 
and  near  the  quarry,  some  perpendicular  and  overhanging  bluffs  30  to 
40  feet  high;  the  stone  in  some  places  massive,  in  some  places  stratified, 
frequently  shelly  and  exfoliating  for  a  few  feet  above  the  water. 

While  there  is  much  good  stone  at  this  locality,  there  would  necessarily 
be  much  waste  in  quarrying  it,  and  the  present  prices  of  stone  and  the 
active  competition  there  is  in  the  trade  would  not  justify  the  expenditure 
necessary  to  rebuild  the  bridge  across  the  White  River. 


STIKESVILLE— BIG   CREEK   DlflTRICT. 

Oolitic  limestone  has  been  quarried  in  varying  quantities  at  Stinesville 
and  vicinity  for  many  years.  There  are  different  quarries  in  the  vicinity, 
but  only  two  were  in  active  operation  during  the  year  1896,  and  one  of 
them  closed  late  in  the  summer. 

The  stone  in  nearly  all  the  quarries  is  of  good  quality,  and  large  quan- 
tities of  first-class  building  stone  have  been  shipped  from  this  vicinity ; 
but  in  nearly  all  the  openings  the  stone  has  weathered  deeply,  causing 
much  waste  in  the  quarries.  The  exceedingly  low  price  of  stone  and 
the  active  competition  in  the  trade  have  placed  these  quarries  at  a  disad- 
vantage with  others  having  less  waste  and  a  greater  thickness  of  stone. 
Many  of  the  quarries  that  are  now  idle  will,  no  doubt,  reopen  when  the 
ston«  trade  revives,  as  the  stone  is  of  good  quality  when  selected  with 
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Probably  the  first  to  open   a  quarry  i 


the  neighborhood  of  Stines- 
ville  was  Richard 
Gilbert,  who  in 
1827-8  quarried 
oolitic  stone  on 
the  east  bluff  of 
Jack's  Defeat 
Creek,  about 
three-quarters  of 
a  mile  south  of 
that  town.  Others 
followed  his  ex- 
ample and  many 
small  openings 
were  made.  From 
such  quarries  as 
these  came  the 
stone  for  the  piers 
and  abutments  of 
the  bridges  over 
White   River    at 

tig.  15.— Shonlni  tbo  location  of  the  quarries  in  the  Ticinity  ol         n >      _  j     a 

Sline.Tille.  GoBP°rt   and    *■ 

lower  bridge  over  Bean  Blossom  Creek. 

Though  enjoying  an  excellent  reputation  at  home,  for  many  years 
after  the  opening  of  the  first  quarries  the  oolitic  limestone  was  compar- 
atively unknown  outside  the  counties  in  which  it  occurs. 

But  with  the  completion  of  the  New  Albany  &  Salem  Railroad  (now 
L.,  N.  A.  &  C.  R.  K),  in  1854,  the  stone  assumed  commercial  import- 
ance. On  the  31st  of  December,  1853,  Edward  M.  Watts  and  William 
M.  Biddie,  of  Pennsylvania,  purchased  twenty  acres  of  land  on  Big 
Creek  about  three-quarters  of  a  mile  west  of  Straesville.  On  the  26th 
of  June,  1854,  they  purchased  an  additional  twenty  acres  adjoining  the 
first  purchase.  Here,  as  soon  as  tools  and  machinery  could  be  shipped 
from  Pittsburgh,  they  opened  a  quarry  and  prepared  to  do  business  on 
what  was  then  considered  a  large  scale.  A  substantial  steam  stone  mill 
of  six  gangs,  rocker-shaft  pattern,  was  erected,  and  in  1855  they  were 
prepared  to  furnish  both  rough  and  sawed  stone  to  the  trade. 

The  stone  was  blasted  from  the  ledge  in  large  blocks ;  these  blocks 
were  loaded  on  heavy  wagons,  or  swung  under  others  which  had  rear 
wheels  ef  twelve  feet  diameter,  and  hauled  by  three  ox  teams  to  the 
mill.  When  cut  into  the  desired  dimensions  they  were  loaded  on  the 
wagons  again  and  hauled  a  mile  over  a  rough  road  to  Stinesville  to  the 
New  Albany  &  Salem  Railroad.     The  stone  was  marketed  under  the 
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name  of  White  River  Stone  and  enjoyed  a  good  sale,  principally  in  Lou- 
isville, New  Albany  and  Jefferson  ville.  But  their  methods  were  crude 
and  the  work  slow.  It  is  said  that  a  single  shot  broke  off  from  an  over- 
hanging ledge  enough  rough  stone  to  supply  the  mill  two  years.  The  heavy 
expense  attendant  on  shipping  the  stone  ate  up  the  profits,  so  work  lan- 
guished and  the  quarry  was  finally  abandoned  in  1868.  Biddle  and 
Watts  did  not  give  the  business  their  personal  attention,  but  operations 
were  in  charge  of  John  Matthews,  an  English  quarryman,  who  had 
lately  come  from  the  Dean  Marble  Quarry,  near  Madison,  Ind.,  then 
the  most  noted  quarry  in  the  State.  During  its  later  years  the  Biddle  & 
Watts  quarry  was  in  charge  of  Captain  John  Love,  one  of  the  firm. 

The  Chicago  and  S  tines  ville  Stone  Company  was  organized  in  1889, 
but  the  name  was  later  changed  to  the  Big  Creek  Stone  Company  by 
order  of  the  Court.  This  company  purchased  the  Captain  Love  quarry 
and  land,  the  machinery  having  been  previously  sold,  and  constructed  a 
switch  five  miles  long  to  the  I.  &  V.  R.  R.,  joining  it  two  miles  west  of 
Gosport.  A  steam  mill  with  two  saw  gangs  was  erected  about  75  yards 
down  the  creek  from  the  site  of  the  old  Biddle  A.  Watts  mill.  A  good 
business  was  done  by  the  new  company  until  August,  1893,  when  the 
cancellation  of  orders,  which  succeeded  the  financial  panic,  forced  the 
company  to  close  down  and  go  inte  the  hands  of  a  receiver.  The  com- 
pany was  reorganized  in  February,  1895,  under  the  title,  "Indiana  £)team 
Stone  Works."  The  new  company  made  a  new  opening  opposite  the  site 
of  the  old  Biddle  A  Watts  quarry.  The  work  of  exploitation  was  car- 
ried forward  rapidly  and  quite  a  large  amount  of  stone  was  gotten  out 
that  year.  Very  little  has  been  done  the  current  year,  but  next  year 
the  company  expect  to  remodel  the  mill,  put  in  four  new  saw-gangs  and 
operate  the  quarry  to  its  fullest  capacity. 

The  Big  Creek  quarry  is  the  one  farthest  south.  It  eontains  the  lightest 
colored  stone  of  any  observed  in  the  oolitic  region.  While  the  fresh  stone 
is  light  colored,  it  becomes  even  lighter  on  exposure,  as  there  is  a  marked 
percentage  of  organic  matter  that  evaporates  on  exposure.  The  stone 
has  a  close,  uniform  texture,  except  in  a  few  places  where  the  fossils 
make  it  irregular.  The  greatest  defect  is  the  stylolite  (crowfeet)  seams, 
which  are  sufficiently  abundant  to  cauie  a  great  deal  of  waste,  some  of 
the  black  points  running  to  a  depth  of  six  inches  or  more.  Not  only  do 
the  points  from  the  seam  extend  deep,  but  the  seams  are  not  always 
parallel,  sometimes  running  up  or  down  a  foot  or  more  from  the  general 
level.  The  weathered  stone  at  the  top  is  very  foseiliferous,  and  some 
layers  through  the  body  of  the  rock  contain  a  great  many  fossils. 

The  northernmost  opening  of  the  Big  Creek  quarry,  the  one  near  the 
Big  Creek  mill,  shows  a  heavy  bed  of  stone  of  good  quality  but  much 
weathered.  Irregular  weathered  fissures,  a  foot  to  three  feet  wide,  have 
formed  along  the  vertical  seams  and  a  few  horizontal  seams  appear  near 
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the  base.  See  figure  2,  Plate  XXI  for  view  of  the  face  of  this  quarry.  The 
water  in  the  opening  conceals  the  bottom  of  the  stone,  so  that  the  thick- 
ness of  the  bed  is  Dot  shown.  There  are  six  channel  cuts  extending 
about  40  feet  above  the  water,  which  is  said  to  be  16  feet  deep,  thus  giv- 
ing a  total  thickness  of  between  50  and  60  feet.  In  the  bottom  layer 
exposed,  the  sixth  from  the  top,  is  a  layer  of  laminated  clayey  limestone, 
five  or  six  feet  thick.  The  stone  immediately  overlying  this  compact 
stone  is  very  fossiliferous,  containing  large  brachiopods  and  cephalopoda. 
The  part  immediately  underlying  the  clayey  layer  appears  mors  compact 
and  composed  largely  of  bryozoa. 

There  are  no  stylolitic  (crowfeet)  seams  except  near  the  top,  where 
there  are  two  about  a  foot  apart,  the  greatest  waste  being  along  the  ver- 
tical seams. 

Below  is  given  the  results  of  chemical  and  physical  tests  made  of  sam- 
ples of  the  stone  from  Big  Creek  quarries,  furnished  by  the  Indiana  Steam 
Stone  Works. 


ANALYSIS  OF  OOLITIC   LIMESTONE  FROM  BIO   CREEK   QUARRIES. 

Analysis  based  upon  material  dried  at  100°  Centigrade. 


Calcium  oxide,  C*0 

Magnesium  oxide,  MgO 

Ferric  oxide,  Fe,Oa 

Silica,  SiO, 

Carbon  dioxide,  CO, 

Waler,  alkalies,  etc.,  traces,  not  determined.  . 


52.53 

2.10 
0.fi4 


0.71 

tv,o 

■in.  27 


No.  1  is  from  the  interior  of  the  bed,  No.  2  from  the  upper  harder 
layers.  The  lime  in  No.  1  is  equivalent  to  93.80  per  cent.,  lime  car- 
bonate in  No.  2  to  93.07  per  cent 


F  OOLITIC  LIMESTONE  FROM  THE  B 


I  CREEK  QUARRIES. 


No.  1.     6,600  lbs.  per  square  inch,  broke  with  two  fair  pyramids. 
No.  2.     4,100  lbs.  per  square  inch,  specimen  imperfect,  faces  not  pa 

alia). 
No.  3.     6,200  lbs.  per  square  inch,  specimen  imperfect,  faces  not  pa 

allel. 
No.  4.     2,800  lbs.  per  square  inch,  specimen  imperfect,  faces  not  pa 

allel,  split  off  on  one  side,  crushed  on  edge. 
Absorption  1-17  or  5.75  per  cent,     (For  fire  tests  Bee  page  317. ) 
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The  North  Bedford  Stone  Company  was  organized  in  1889  and  opened  a 
quarry  on  Big  Creek,  about  a  quarter  ol  a  mile  north  of  the  Indiana 
Sleavi  Stone  Work*,  on  the  Big  Creek  branch  of  the  I.  &  V.  R.  R,  A 
substantial  mill  was  erected,  with  five  gangs  of  taws,  and  a  good  business 
was  done  until  the  panic  of  18113,  when  the  Company  went  into  the  hands 
of  a  receiver,  Hon.  Smiley  Chamber?,  of  Indianapolis,  acting  in  that 
capacity. 

At  the  mill  of  the  North  Bedford  Company  is  an  opening  where  a 
small  quantity  of  stone  has  been  removed.  The  character  of  the  stone 
is  similar  to  tbat  in  the  next  larger  opening  north  of  the  mill,  except 
that  it  has  weathered  much  deeper. 

In  tbe  opening  north  of  t'>e  nrll,  the  most  eastern  or  northern  one  on 
Big  Creek,  the  stone  is  overlain  by  a  heavy  bed  of  glacial  material,  21 
to  25  feet,  the  bottom  of  which  consists  of  a  dove-colored  clay,  contain- 
ing many  pipes  of  iron  ore,  the  upper  part  composed  of  sand  arid  peb- 
bles. The  oolitic  stone  is  dark  gray  antl  buff  to  yellow  in  color,  with 
some  cross- bedding.  Some  layers  are  fossil iferous,  containing  large  fos- 
sils, which,  in  places,  have  leached  out,  giving  tbe  stone  a  cavernous  or 
jutted  appearance.  The  bottom  of  the  opening  is  concealed  hy  water, 
and  the  total  thickness  of  tbe  bed  cannot  be  seen  from  the  opening. 

All  of  the  quarries  on  Big  Creek  a;e  on  a  brunch  from  the  Indianapolis 
ift  Vincennes  R.  R.,  which  crosses  White  River  and  connects  with  the 
main  line  a  short  distance  below  Cosp>rt.  While  much  good  stone  has 
been  removed  from  the  quarries  and  much  remains,  there  is  much 
lU'-re  waste  stone  to  be  handled  than  in  other  more  favored  localities. 

The  Terre  Haute  quarry.— Conner  <t-  Darin,  about  1880,  opened  a 
quarry  north  of  the  forks  of  the  county  road,  a  half  a  mile  west  of 
Stiuesville,  and  later  sold  it  to  Lyne,  Chad  wick  and  others  comprising 
the  Terre  Haute  Stone  ty'ork*  Co.,  who  operated  it  in  connection  with  a 
mill  in  Terre  Haute.  A  large  amount  of  stone  was  taken  out  here,  all  of 
which  had  to  be  hauled  to  the  railway.  An  attempt  to  put  in  a  switch 
connection  with  the  L.,  N.  A.  &  C.  R.  R.  resulted  in  litigation,  and  be- 
fore it  was  decided  in  their  lavor  the  company  concluded  to  open  up  at 
the  present  site  oi  the  Terre  Haute  Quarry,  one-half  mile  southeast  of 
Stiuesville.  Switch  connection  was  made  with  the  L.,  N.  A.  &  C,  and 
a  mill  built  at  Btinesville.  Both  quarries  and  mill  were  purchased  in 
1892  by  William  Lilly  &  Co.,  operating  under  the  title  of  Offlitic  Quarry 
Co.,  the  same  company  owning  one  of  the  quarries  at  Romoua.  In  the 
quarry  southeast  of  Stiuesville  the  stone  varies  in  different  parts  of  the 
opening  from  two  to  four  channel  cuts  deep  (13  to  25  feet).  It  is  over- 
lain on  the  east  side  by  from  two  lo  three  feet  of  compact  limestone,  but 
elicwheTc  is  overlain  by  soil  only,  and  tbe  upper  surface  is  weathered 
very  unevenly.  There  are  a  few  crowfeet  seams  and  a  number  of  verti- 
cal ones,  the  east-west  ones  being  moat  numerous.     There  is  considerable 
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cross-bedding  in  places  on  the  quarry  face,  and  while  there  is  consider- 
able waste  in  working  this  quarry,  there  has  been  a  great  deal  of  good 
stone  quarried. 

The  opening  in  the  old  Terre  Haute  quarry,  about  half  a  mile  west  of 
town,  is  about  120x250  feet  and  25  to  30  feet  deep.  There  is  no 
switch  to  the  quarry,  and  the  stone  was  hauled  by  oxen  to  Stinesville  and 
loaded  for  shipment.  There  are  numerous  east-weat  teams,  but  no  north- 
south  ones  were  observed.  The  north  face  of  the  quarry  is  a  joint  seam, 
which,  while  regular  in  its  general  direction,  has  a  much  roughened  sur- 
face, much  ridged  and  marked,  showing  considerable  cross-grain  and  lack 
of  uniformity  (see  No,  3,  in  plate  XX).  The  texture  for  the  most  part  is 
coarse  and  fossil iferous.  The  bryozoa  predominate  among  the  fossils,  but 
there  are  many  gastropods,  brachiopods  and  a  few  trilobites.  The  fossils 
are  abundant  throughout  all  the  rock  examined,  but  in  a  few  places  the 
larger  forms  are  segregated  more  than  elsewhere.  While  this  stone 
would  make  a  fairly  good  and  durable  building  stone,  it  is  not  adapted  to 
carved  work  or  smooth  dressing,  and  is  not  the  kind  most  in  demand  at 
present. 

Other  quarries  were  opened  up  about  the  Old  Terre  Haute  quarry, 
though  none  of  them  had  railway  connection  and  consequently  did  little 
quarrying.  Limekilns  were  operated  in  connection  with  some  of  these, 
but  lime  made  from  the  oolitic  limestone,  while  white  and  pure,  did  not, 
apparently,  find  a  ready  market. 

The  Grimmhl  quarry. — One  of  the  largest  and  best  equipped  quarries 
in  the  district  is  that  known  as  the  Griswold  quarry,  located  about  a 
quarter  of  a  mile  southwest  of  the  Stinesville  station  on  the  Monon  railway. 
There  is  a  switch  connection  from  the  quarry  to  the  railway.  There  are 
two  mills  at  the  quarry,  equipped  with  saws,  planes,  steam  travelers  and 
a  good  supply  of  quarry  machinery.  The  quarry  was  opened  in  1880  by 
Charles  Eppinghausen,  and  purchased  in  1890  by  the  Indiana  Oolitic 
Limestone  Company,  who  put  in  a  Dew  mill  and  new  machinery.  The 
quarry  was  idle  the  latter  part  of  the  summer  of  1896,  the  first  time,  it 
is  said,  since  it  opened  in  1880. 

The  thickness  of  the  stone  quarried  is  about  35  to  40  feet,  and  it  is 
overlain  by  four  to  six  feet  of  compact  limestone,  which  had  weathered 
away  over  part  of  the  area  quarried,  ami  which  does  not  appear  in  the 
quarries  a  quarter  of  a  mile  farther  south.  There  is  a  thickness  of  two 
to  three  feet  of  overlying  soil.  The  stone  has  been  removed  six  channel 
cuts  deep,  but  the  oolitic  stone  extends  still  deeper.  There  are  several 
open  weathered  joint  seams  filled  with  residual  material.  These  are  all 
ou  the  east-west  system  of  joints,  none  of  the  north-south  ones  showing 
on  the  quarry  walls.  There  are  a  few  styloli tic  (toe-nail)  seams,  but  they 
are  not  numerous  or  large. 
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The  stone  has  a  medium  fine  grain  and  buff  color,  and  shows  consider- 
able crons-grain  in  places,  which  does  not  appear  to  be  greatly  pronounced, 
nowhere  showing  a  cleavage  or  ready  parting  on  the  crosa-bedding. 

The  supply  of  good  stone  here  is  almost  unlimited,  and  under  any 
ordinary  conditions  of  trade  it  ought  to  be  quarried  with  profit. 

StinaviMe  Stone  Company  quarry. — The  quarry  of  the  Stinesville  Stone 
Company  (  Malone  &  Fickel )  is  about  a  quarter  of  a  mile  west  of  south 
of  the  Griawold  quarry.  The  quarry  was  opened  in  1889  by  the  Stines- 
ville  and  Bloomington  Stone  Company,  composed  of  James  Williams  and 
others,  and  sold  to  the  Stinesville  Stone  Company  in  1895.  They  are 
working  six — and  in  some  places  seven — channel*  cuts  of  stone.  The 
upper  part  of  the  bed  is  much  weathered  and  the  upper  cut — in  some 
places  the  two  upper  cuts  —  largely  waste.  The  total  thickness  of  the 
bed  is  about  40  feet,  including  30  feet  of  good  atone. 

There  are  a  number  of  vertical  seams,  both  cast-west  and  north-south 
ones.  There  are  very  few  crow-feet  or  horizontal  seams.  One  layer 
three  feet  from  the  top  is  called  the  "gloss"  layer,  said  to  have  a  gloss 
like  silk.  Much  of  the  stone  is  cross-grained,  particularly  in  the  upper 
part  of  the  bed.  There  is  no  blue  stone.  While  it  is  all  buff  it  is  a 
little  darker  in  the  button  of  tbe  quarry  than  in  the  top. 

The  company  has  no  mill  at  the  quarry,  but  saws  its  stone  at  the  mill 
of  the  Stinesville  &  Bloomington  Co. ,  or  at  their  own  mill  at  St.  Louis. 
They  utilize  nearly  all  the  waste  from  the  quarry  by  shipping  it  to  the 
Illinois  Steel  Co.,  Chicago,  for  use  as  furnace  flux.  It  is  the  only  quarry 
that  was  in  operation  at  Stinesville  in  August,  1896. 

The  EttetteviUe  quarry,  which  adjoins  the  one  above  on  the  south,  is  a 
smaller  opening,  first  operated  in  1891,  but  not  in  operation  in  the  summer 
of  1896.  The  stone  is  similar  in  character  to  that  in  the  other  quarry.  At 
the  east  end  of  the  opening  it  is  weathered  deeply,  much  of  the  upper 
cuts  being  waste.  At  the  northwest  end  there  are  fewer  seams  and  a 
greater  percentage  of  clean  solid  stone.  Tbe  stone  is  nearly  all  buff 
but  there  is  a  faint  bluish  tint  at  the  base. 

The  Dunn  Stone  and  Marble  Co.,  the  Monon  Limestone  Co.,  and  the 
Stinesville  Oolitic  Stone  Co.,  have  holdings  of  stone  land  in  this  vicinity, 
but  as  yet  no  quarries  have  been  opened  by  them. 


ELLETT8VILLE  DISTRICT. 

In  1862,  John  Matthews  opened  a  quarry  one  mile  north  of  Elletts- 
ville.  Two  years  thereafter  he  began  the  erection  of  a  mill  and  pushed 
the  business  with  great  energy,     From  the  first  the  firm  of  John  Matthews 
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&  Sods  realized  a  good  profit  from  their  business.     The  introduction,  of 

steam  channel- 
ing machines 
and  steam 
hoists  gave  a 
new  impetus 
to  the  atone  in- 
dustry. The 
first  channel- 
ing machine 
operated  in  the 
oolitic  stone 
belt  was  a 
Wardwell.pnr- 
chasedby  John 
Matthews  & 
Sons  about 
1877,  at  a  cost 
of  $6,000,  four 
times  the  man- 
ufacturer'e 
price  to-day. 
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This  machine  is  still  in  use  at  this  quarry.  After  the  death  of  John 
Matthews  the  firm  name  was  changed  to  Matthews  Bros.,  and  under 
the  direction  of  Mr.  Fred  Matthews  the  works  are  still  in  active  opera- 
tion. 

John  KotUnbader  &  Co.,  in  1864,  opened  a  quarry  about  half  a  mile 
north  ef  the  Matthews  quarry.  This  quarry  was  worked  out  and  aban- 
doned sometime  in  the  seventies. 

In  the  spring  of  1866,  Maj.  H.  F  Perry  opened  a  quarry  between  the 
Matthews  and  Kostenbader  quarries.  The  machinery  of  the  Biddle  & 
Watts  mill  was  transported  here  and  set  up.  The  old  engine,  which  be- 
fore its  service  with  Biddle  &  Watts  had  done  duty  on  an  Ohio  River 
steamboat,  might  have  been  seen  in  operation  as  late  as  1895.  A  few 
years  after  the  opening  of  the  quarry  Captain  G.  K.  Perry  became  a 
member  of  the  firm  of  Perry  Srog.  Later  the  quarry  was  worked  out 
and  abandoned  and  a  new  one  opened  east  of  the  railway  and  but  half  a 
mile  north  of  town.  A  new  mill  was  erected  here,  though  the  old  one  is 
still  in  operation.  In  1895  H.  F.  Perry  retired  from  the  business,  leav- 
ing G.  K.  Perry  sole  proprietor. 

In  1869  Sharp  &  Highl  opened  a  quarry  a  little  south  of  the  Matthews 
quarry,  but  at  the  death  of  the  owners,  which  occurred  a  few  years  after- 
ward, the  plant  was  sold  to  the  Matthews.     In  1896  Captain  Perry 
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opened  another  quarry  in  the  field  about  a  quarter  of  a  mile  northeast  of 
hie  lower  mill. 

In  1872  John  Matthew  &  Sons  and  C.  F.  Kelly  &  Perry  Brot.  opened 
quarries  on  the  west  aide  of  the  L.,  N.  A.  &  C.  Railroad,  about  midway 
between  Ellettsville  and  Stinesville,  but  after  three  years'  operation  it 
was  found  that  they  could  not  be  profitably  worked  on  account  of  the 
number  of  dry  Beams  and  joint  cracks,  so  they  were  abandoned.  The_ 
Cornelius  quarry,  on  an  adjoining  tract,  operated  during  the  same  time, 
Buffered  a  like  fate  for  similar  reasons. 

There  are  two  companies  operating  quarries  at  Ellettsville,  one  since 
1862  and  one  since  1866.  These  quarries,  which  have  been  in  continuous 
operation  for  thirty  years  or  more,  have  furnished  a  great  deal  of  excel- 
lent oolitic  limestone  to  many  widely  separated  points.  The  quality  of 
the  stone  in  these  quarries  is  fully  up  to  the  average  for  the  whole  dis- 
trict, yet,  as  at  other  points,  the  stone  is  not  all  first-class  by  uuy  means. 
The  stripping  is  Dot  excessive,  yet  in  some  places  heavy  enough  to  be 
burdensome ;  there  are  a  number  of  crowfoot  seams  and  in  several  places 
coarsely  fossiliferous  areas  and  some  cross  bedding,  all  combined  with  the 
fact  that  the  bed  is  not  heavy,  are  sufficient  to  show  that  careful  business 
methods  are  necessary  to  successfully  compete  with  other  points.  Each 
company  has  well-equipped  mills  and  is  supplied  with  good  quarry 
machinery. 

The  quarry  opening  at  Perry's  upper  mill,  operated  for  many  years,  ap- 
pears to  be  at  least  temporarily  abandoned  by  Mr.  Perry,  who  has  started 
a  new  opening  in  the  field  about  a  quarter  of  a  mile  north  of  east  of  the 
upper  mill.  At  the  new  opening  the  core  drill  is  said  to  have  shown 
thirty-two  feet  of  uniform  buff  oolitic  stone.  The  stone  that  has  been 
removed,  but  one  channel  cut  (six  feet)  deep,  July  2,  1896,  is  a  fossilif- 
erous buff  stone,  fairly  uniform  in  texture,  being  a  little  coarse  in  places. 
There  is  one  stylolite  (crowfoot)  seam  and  several  vertical  ones,  and  the 
stone  is  considerably  weathered  along  the  vertical  seams,  which  are  quite 
open  in  places. 

The  opening  at  the  mill  has  several  interesting  scientific  features.  It 
shows  considerable  cross-bedding,  which  runs  in  different  directions,  and 
shows  the  contact  between  the  oolitic  stone  and  the  overlying  compact 
(Mitchell)  limestone,  which  inmost  places  is  quite  regular  but  here  follows 
a  quite  irregular  jagged  line  (see  Plate  XXI,  No,  6),  The  south  end  of  the 
quarry  shows  a  rather  curious  intermingling  of  the  buffand  blue  stone.  The 
q  larry  is  about  100  yards  long  and  40  to  50  yards  wide.  It  is  four  chan- 
nel cuts  (about  25  feet)  deep  at  the  middle  and  north  end  and  three  cuts 
at  the  south  end.  Part  of  the  stone  has  a  remarkably  fine  grain,  possibly 
not  surpassed  anywhere  in  the  belt,  but  it  is  not  uniform  throughout  the 
quarry,  as  in  some  places  it  is  coarsely  fossiliferous. 
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The  opening  at  Perry's  lower  mill,  a  mile  and  a  quarter  north  of  Elletta- 
ville,  on  the  west  side  of  the  railroad,  has  not  been  worked  fur  a  number 
of  years.  It  covers  an  area  about  50x125  yards,  four  to  five  cuts  (25  to 
30  feet)  deep.  It  is  overlaio  by  10  to  12  feet  of  laminated  compact  lime- 
stone, which  lies  on  the  oii'itic  quite  conformably  in  contrast  with  tbat  at 
the  upper  mill.  There  are  numerous  vertical  east-west  joint  seams  and 
one  or  two  crowfoot  seams. 

In  an  old  abandoned  opening,  about  200  yards  north  of  the  quarry  at 
the  mill  there  is  a  local  change  in  the  face  of  the  quarry.  Apparently 
the  compact  limestone  that  overlies  the  oolitic  stone  elsewhere,  here 
appears  in  the  face  of  the  quarry  with  good  oolitic  stone  overlying  it.  A 
section  of  the  quarry  face  shows  eight  feet  of  aemi-oiilitic  stone,  two  to  six 
inches  of  bard  compact  limestone,  four  to  six  feet  of  good  oolitic  stone, 
two  to  four  feet  of  compact  earthy  limestone,  and  ten  or  more  feet  of  good 
oolitic  stone. 

Matthew*  Bros,  quarry. — The  Matthews  Bros,  quarry  is  on  the  west  side 
of  the  railroad  and  the  valley,  and  between  G.  K.  Perry's  upper  and 
lower  mills.  The  quarry  extends  along  the  creek  bluff  for  more  than  a 
quarter  of  a  mile,  and  is  worked  back  into  the  bluff  until  the  thickness  of 
the  stripping  prevents  further  work  with  profit.  As  might  be  expected, 
along  a  face  of  this  length  there  would  be  some  variety  in  the  stone.  At 
the  north  end  in  places  the  rock  is  coarsely  fossiliferous,  containing  many 
well  preserved  specimens  of  cepbalopods  and  gastropods.  At  the  extreme 
south  end  the  rock  exfoliates  along  the  exposed  channel  face  to  some 
extent,  that  is — it  flakes  or  peels  off  parallel  with  the  surface,  due  to  the 
freezing  of  the  moist  stone.  In  places  near  the  middle  of  the  quarry  the 
stone  is  almost  entirely  made  up  of  the  oolitic  or  rounded  particles. 

The  east  west  vertical  seams  occur  at  intervals  of  20  to  40  feet  along 
the  nice.  There  are  very  few  cross  seams.  Several  stylolitic  (crowfeet) 
seams  occur,  but  tbey  are  not  numerous.  In  some  places  there  are  segre- 
gations of  iron  oxide  and  organic  matter  along  these  seams. 

Most  of  the  stone  is  buff  in  color,  yet  both  buff  and  blue  are  obtained, 
in  some  places  intricately  intermixed. 

The  company  has  a  large  mill,  and  has  furnished  a  great  deal  of  good 
building  stone  to  the  market  during  the  many  years  they  have  been  in 
business  here. 

Matthews  Bros,  have  made  a  small  quarry  opening  on  the  hill  east  of 
the  railroad,  about  a  quarter  of  a  mile  east  of  Perry's  upper  mill.  No 
railway  connection  has  been  made  to  the  opening,  and  it  is  not  now  in 
operation.  The  rock  is  coarsely  fossiliferous  in  places,  and  contains 
numerous  seams,  both  vertical  ones  and  atylolite  (crowfoot)  seams. 
Many  of  the  stylolitic  points  along  the  seam  are  capped  with  fossils,  most 
commonly  cup-coral  (Zaphrentii). 
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Near  the  middle  of  section  7,  two  miles  east  of  Matthews  Bros.'  mill, 
is  one  of  the  thickest  beds  of  oolitic  stone  anywhere  observed  in  the 
oolitic  region,  so  far  as  can  be  judged  by  the  outcrop  and  depending  on 
the  accuracy  of  the  aneroid  barometer,  which  makes  the  thickness  of  the 
oolitic  stone  at  this  point  100  feet.  It  is  not  uniform  from  top  to  bot- 
tom, and  part  of  the  bed  is  concealed  by  soil,  but  most  of  that  exposed  is 
of  a  quite  fine  grain  and  all  buff  on  the  outcrop. 


BLOOMOIGTON — HUFTBS  VALLEY   DISTRICT. 

Possibly  the  first  use  of  oolitic  stone  in  Monroe  County  was  in  the 
county  court-house,  which  was  begun  in  1619.  The  body  of  the  build- 
ing is  of  brick,  but  the  foundation ,  window  sills  and  lintels  are  of  oolitic 
stone.  John  Ketchum,  the  contractor,  quarried  the  stone  on  the  Ketchum 
farm,  hauled  it  eight  miles  over  oolitic  stone  and  erected  it  upon  oolitic 
stone  of  as  good  quality  as  the  kind  chosen.  The  quality  of  the  stone 
selected  speaks  for  itself,  as  it  stands  in  the  court-house  after  an  exposure 
of  nearly  eighty  years. 

As  early  as  1856  stone  was  sawed  by  hand,  in  Bloomington,  by  one 
Jesse  Carson  (or  DeCourey),  and  some  of  hie  work  can  still  be  seen  in  old 
buildings  and  in  monuments  in  the  cemetery  west  of  the  city.  But  the 
stone  business  in  this  locality  did  not  assume  any  commercial  importance 
until  the  development  in  1891  of  the  quarries  in  what  is  known  as  the 
Hunter  District,  one  and  a  half  miles  northwest  of  the  city. 

The  Morton  C.  Hunter  Stone  Company,  organized  in  Bloomington,  made 
a  careful  examination  of  the  stone  in  Hunter  Valley  by  core  drilling, 
and,  having  satisfied  themselves  that  it  existed  in  vast  quantities,  and 
that  its  quality  would  meet  all  the  requirements  of  builders,  proceeded 
at  once  to  put  in  a  branch,  more  than  a  mile  in  length,  from  the  L. ,  N. 
A.  &  C.  Railway  to  this  tract,  and  to  put  machinery  to  work  quarrying 
the  outcrop.  A  substantial  mill  was  erected.  The  stone  found  a  ready 
market,  and  the  Buccess  of  the  Hunter  Company  led  others  to  venture 
into  the  same  field. 

The  Chicago  and  Bloomington  Stone  Company  was  the  first  to  follow  the 
Hunter  Company,  opening  in  1892  what  is  known  as  the  Johnson 
Quarry,  a  short  distance  northeast  of  the  Hunter  quarry.  The  quarry 
is  operated  in  connection  with  mills  in  Chicago  by  its  owners,  who  are 
cut- stone  contractors. 

The  Norton  Stone  Company  was  the  next  in  the  Hunter  district.  In 
1892  a  quarry  was  opened  and  a  mill  built  southeast  of  and  just  across 
the  valley  from  the  Hunter  quarry.  In  March,  1895,  the  Norton 
quarry  was  purchased  by  the  Consolidated  Stone  Company,  becoming 
"  Consolidated  No.  1 "  of  their  series  of  quarries. 
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In  December,  1896,  the  Consolidated  acquired  the  Hunter  quarry 
which  they  had  been  operating  for  some  time  under  lease.  It  is  known 
as  "Consolidated  No.  2." 

Perry,  Matthew  &  Perring  followed  in  1893  by  opening  the  Crescent 
quarry,  a  half  mile  east  of  the  Hunter.  The  Star  Stone  Company  in 
1895  opened  the  Star  quarry,  a  half  mile  north  of  the  Crescent  quarry. 
Hunter  Bw*.'  quarry,  just  west  of  the  Star,  followed  in  1895,  and  in  the 
same  year  the  Hunter  Valley  Stone  Company  opened  a  quarry  alongside  of 
the  Crescent.  In  1689  the  Bloomington  Oolitic  Stone  Company  opened 
a  quarry  in  the  southwest  part  of  the  city  of  Bloomington.  After  a  few 
years'  operation  it  was  found  unprofitable,  partly  because  of  the  hard 
ness  of  the  stone  and  partly  because  of  the  expense  of  getting  rid  of 
the  spalls  and  other  waste.  The  quarry  was  abandoned  in  1898.  In 
1895  the  property  was  purchased  by  the  Henley  Stone  Company  as  a  site 
for  a  stone  sawmill,  which  they  proceeded  to  erect,  and  which  has  been 
running  steadily  ever  since. 

The  Central  Oolitic  Stone  Company  was  organized  in  1890.  The  next 
year  a  quarry  was  opened  and  a  mill  erected  on  their  property  in  the 
northern  part  of  Bloomington.  The  quarry  was  abandoned  after  a  year 
or  two,  but  the  mill  is  still  in  operation. 

Thus,  including  the  two  mills  in  Bloomington,  there  are  seven  active 
quarries  and  four  mills  in  the  district,  besides  several  small  abandoned 
quarries. 

The  good  stone  through  Hunter  Valley  is  26  to  40  feet  in  thickness, 
from  three  to  five  channel  cuts  in  the  different  quarries.  It  varies  in 
character,  both  in  grain  and  color.  Both  fine-grained  and  coarse-grained 
stone  occurs,  and  both  blue  and  buff  colors.  The  stripping  is  light  at  all 
the  quarries,  very  light  compared  with  that  in  many  other  localities. 
Although  one  of  the  newest,  it  ie,  at  the  same  time,  one  of  ths  most 
productive  districts  in  the  State.  During  the  summer  of  1896,  when  so 
many  quarries  were  closed,  all  the  quarries  in  the  valley  were  in  opera- 
tion except  one. 

A  branch  railway,  known  as  the  Hunter  Switch,  connects  all  these 
quarries  with  the  Monon  Railway,  a  little  more  than  a  mile  distant. 

The  Consolidated  Quarry  No.  1  (Norton)  is  the  one  furthest  south  in 
the  valley,  and  on  the  east  side.  It  is  about  150  yards  long  and  30  feet 
deep.  The  stone  is  covered  with  a  loose,  brown,  sandy  clay  two  to  four 
feet  thick,  and  in  most  places  there  is  a  thickness  of  one  to  six  feet  ef  the 
upper  part  of  the  bed  much  weathered,  often  into  leoee  fragments  in  the 
residual  soil.  There  are  a  few  vertical  seams,  but  only  one  bedding  seam 
was  observed.  Tbe  grain  is  tolerably  fine  and  uniform,  with  few  large 
fossils.  The  elope  above  the  quarry  is  very  gentle,  so  that  twenty  acres 
or  more  of  stone  are  available  here  with  but  little  more  stripping  than 
that  on  the  present  face. 
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The  Hunter  Quarry  (Consolidated  No.  2)  is  od  the  weat  side  of  the  val- 
ley about  200  yards  northwest  of  No.  1.  The  stone  is  very  similar  to 
that  in  No.  1,  and  the  quarry  is  about  the  same  size  There  is  consid- 
erable mixed  buff  and  blue  stone,  as  the  line  of  parting  between  the  two 
colors  is  very  irregular.  The  bottom  of  the  bed  is  blue,  and  the  buff 
averages  from  ten  to  fifteen  feet  of  the  top  of  the  bed,  but  in  some 
places  the  line  of  parting  may  be  twenty  feet  from  the  top,  and  in  one 
place  the  buff  extends  to  the  bottom  of  the  quarry.  At  the  south  end 
of  the  quarry  the  upper  part  of  the  bed  contains  many  small  calcite 
veins — "glass  seams" — which  interfere  somewhat  with  the  working  of 
the  stone  where  they  occur.  In  a  few  places  the  stone  is  decidedly 
oolitic,  made  up  almost  wholly  of  rounded  particles.  Much  good  stone 
has  been  shipped  from  these  two  quarries  in  the  past  few  years. 

The  JohTiton  Quarry,  operated  by  the  Chicago  and  Bloomington  Stone 
Company  is  the  next  one  north  of  the  Hunter  quarry  and  on  the  oppo- 
site or  east  side  of  the  valley.  The  stone  is  similar  in  character  to  that 
above,  but  has  not  been  quarried  so  deep — three  and  four  channel  cuts. 
The  opening  is  not  quite  so  large  as  the  ones  above,  but  a  large  addi- 
tional area  has  been  stripped  ready  for  quarrying,  showing  a  compara- 
tively even  surface  beneath  the  soil  covering  on  which  the  channeler  can 
begin  with  little  expense.     (See  Plate  XXI,  No.  3.) 

The  Hunter  Valley  Quarry  is  in  a  tributary  ravine  a  quarter  of  a  mile 
east  of  Consolidated  No.  2  (Hunter)  quarry.  It  is  one  of  the  newer 
quarries  of  the  district,  having  been  in  operation  only  a  year  or  two. 
The  entire  thickness  is  not  shown  in  the  opening,  which  at  present  is 
about  20  feet  deep  in  the  buff  stone.  The  upper  part  of  the  bed  is  much 
corrugated  and  weathered  very  irregularly,  in  marked  contrast  with  the 
Johnson  quarry,  less  than  a  quarter  of  a  mile  to  the  northwest,  where 
the  surface  beneath  the  soil  is  comparatively  level.  Compare  Figs.  1  and 
2  on  Plate  XXI. 

The  Orescent  Quarry,  which  lies  just  south  of  the  Hunter  Valley  quarry, 
is  an  older,  larger  quarry,  having  two  openings,  one  of  which  is  about 
100  yards  long,  30  yards  wide  and  six  channel  cuU  35  to  40  feet  deep. 
The  stone  is  buff  near  the  top,  with  a  blue-gray  tint  at  the  bottom  of  the 
opening.  It  has  a  medium  coarse  fossiliferous  texture,  which  in  a  few 
places  is  quite  porous  from  the  oasts  of  fossils  which  have  leached  out. 
There  are  a  few  vertical  seams,  and  the  upper  two  to  three  feet  of  the 
rock  is  weathered,  loose  and  shelly,  but  the  line  of  parting  between  the 
shelly  stone  and  the  sound  stone  appears  to  be  quite  regular.  There  is 
a  thickness  of  two  to  four  feet  of  sandy  clay  overlying  the  oolitic  stone. 

The  Hunter  Bros.  Quarry  is  in  a  small  tributary  ravine  less  than  a 
quarter  of  a  mile  northeast  of  the  Johnson  quarry.  The  quarry  was  not 
in  operation  in  1896,  the  hole  being  partly  filled  with  water.  Four 
channel  cuts  (about  25  feet)  are  exposed  and  there  is  not  less  than  one, 
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probably  two,  covered  with  water.  Tbe  upper  part  of  the  bed  is  buff, 
which  extends  down  into  the  third  channel  cut  from  the  top.  The  lower 
part  of  the  bed  is  blue.  There  are  a  very  few  vertical  seams,  but  no 
slylolitic  (crowfeet)  seams  were  observed.  The  stone  u  medium  coarse- 
grained and  comparatively  uniform  in  texture. 

The  chemical  analysis  of  the  stone  from  this  quarry  shows  a  remark- 
ably pure  carbonate  of  lime. 

CHEMICAL  ANALYSIS  OF  OOLITIC  LIMESTONE  FB'IM  HUNTER  BROS.' QUARRY. 

l-true  carbonate  (CaCOj) 98.11 

Magnesia  carbonate  (MgCO,! B2 

Iron  and  alumina  i.F^Oj  +  AI.O.,) 16 

Insoluble  residue. .' 86 

Total 100.05 

Specific  gravity 2.46 

Absorption  of  water  in  '14  hours 5.18 

The  crushing  tests  show  a  freestone  of  great  uniformity. 

No.  1.  On  natural  bed 5,0110—2  fair  pyramid*. 

No.  2.  On  natural  bed b',900— 2  good  pyramids. 

So.  3.  On  natural  bed 4,400-one  side  split  off. 

No.  4.  On  edge 4,200- one  side  split  off. 

Average  of  the  four 5,360 

Average  of  the  first  two 6,400 

As  specimens  three  and  four  did  not  have  parallel  sides,  the  last  figure, 
tl.  400,  is  the  fairer  average  of  the  strength  of  the  stone.  It  stood  the 
lire  tests  as  well  as  any  of  the  specimens  tested.     (See  page  317.) 

The  Star  (Quarry  is  almost  100  yards  southeast  of  the  Hunter  Bros. 
quarry.  It  shows  a  line  body  of  stone  similar  to  that  in  tbe  adjoining 
quarry.  The  opening  is  about  100  yards  long  by  25  or  30  yards  wide 
aud  40  feet  deep  at  the  deepest  point,  having  six  channel  cuts  of  stone. 
The  stone  is  nearly  all  blue,  but  there  is  a  little  buff  on  the  top  at  the 
east  end,  which  contains  some  "bastard  limestone,"  an  impure  very  hard 
form.     See  Plate  XXIX,  which  shows  a  picture  of  this  quarry. 

If  one  might  judge  from  the  character  of  the  stone  in  the  quarries 
open,  and  the  appearance  of  the  outcrops  of  oolitic  limestone  in  the 
Hunter  Valley,  the  prediction  might  well  be  made  that  tbe  stone  industry 
will  greatly  increase  and  the  production  here  be  much  more  than  in  the 
past.  There  are  several  features  in  regard  to  its  occurrence  that  favor  its 
removal  with  profit.  The  stripping  is  comparatively  light,  the  stone  is 
not  so  deeply  or  badly  weathered  as  in  many  other  localities.  There  is  a 
fair  thickuess  of  stone.  There  are  not  many  seams,  either  vertical  or 
horizontal,  and  not  many  Urge  fossils.  A  considerable  portion  of  the 
stone  is  blue,  and  as  the  market  demand  at  present  is  for  the  buff,  that 
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may  be  against  its  more  rapid  development,  but  it  is  only  a  question  of 
time,  possibly  a  short  time,  until  the  demand  for  the  blue  will  again  in- 
crease. 

There  are  several  quarry  openings  in  and  near  the  city  of  Blooming- 
Ion,  but  all  hare  been  abandoned.  There  is  an  old  quarry  one  or  two 
blocks  east  of  the  Indiana  University  Campus,  apparently  in  strata  under- 
lying the  oolitic.  The  stone  outcrops  also  on  the  University  Campus. 
There  is  a  small  quarry  about  half  a  mile  southeast  of  the  University, 
another  in  the  town  on  Second  street,  about  a  quarter  of  a  mile  north  of  east 
of  the  old  University  building,  another  at  the  Henley  mill,  a  quarter  of 
a  mile  west  of  the  depot,  one  at  the  Central  mill  along  the  Monon  Rail- 
way in  the  north  part  of  town,  and  two  or  three  small  quarries  west  of 
the  Monon  and  south  of  the  town,  between  the  Bl  lomington  and  McDoel 
stations,  but  they  have  apparently  all  beeu  abandoned  permanently,  and 
a  description  is  not  necessary.  Considerable  atone  in  the  aggregate  has 
been  taken  from  all  of  them  combined,  hut  no  large  quantity  from  any 
one  of  them.  Good  stone  could  yet  be  obtained  at  many  of  them,  but 
Ibe  quantity,  quality  and  cost  of  quarrying  militate  against  its  further 
development  in  competition  with  more  favored  localities. 


THE  SANDERS   DISTRICT. 

The  pioneer  company  in  the  Sanders  district  was  the  Oolitic  Stone  Com- 
-  pamj  of  Indiana, 
which,  in  1888, 
opened  a  quarry 
and  constructed  a 
branch  connect- 
ing with  the  L., 
N.  A.&C.R.  R., 
and  costing  810, 
000.  In  1890 
David  Reed  ob- 
tained control  of 
the  quarry,  and 
it  was  at  once 
taxed  to  its  ut- 
m  os  t  to  furnish 
stone  for  the  con- 
struction of  the 
Auditorium,  Chi- 
cago. In  1894  he 
opened      another 


Fig.  17.— Showing  locution  of  the  qinuiiu  in  the  vi 

the  switch  and  in  1895  erected  a  mill. 


yof  8»nden.  qUarry    north     of 
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The* MonroelCounty  Oolitic  Stone  Co.  organized  in  1889,  Opened  the 
Adams  quarry,  and  erected  a  mill  just  west  of  the  Reed  oolitic  quarry. 

In  1891  the  Bedford  Quarry  Co.  opened  a  quarry  east  of  Reed's 
Oolitic,  which  i§  known  as  Heed's  Bedford.    It  is  now  in  active  operation. 

The  Empire  Stone  Co.,  in  1892,  opened  a  quarry  north  of  the  Adams 
quarry  and  on  an  extension  of  the  same  switch.  The  Empire  quarry 
baa  not  been  in  operation  for  a  year. 

In  1892  John  Ibmiineon  &  Son,  of  Chicago,  opened  quarries  south  of 
Reed's  Bedford  quarry.  They  ran  for  two  years,  since  which  they  have 
been  idle. 

In  1893  the  Bteomington-Bedford  Stone  Co.  opened  a  quarry  known  as 
the  B.  &  B.  quarry,  something  over  half  a  mile  north  of  the  Empire 
quarry  and  near  the  main  line  of  the  L,,  N.  A.  &  C.  R.  R.  A  great 
amount  of  money  was  spent  in  developing  the  property,  but  it  proved  to 
be  unprofitable  and  was  abandoned.  It  was  leased  in  1895  by  the  Acme 
Bedford  Stone  Co.  and  purchased  by  them  in  1896*.  They  developed  the 
quarry  in  another  direction  with  most  promising  results.  The  quarry  is 
operated  in  connection  with  extensive  mills  in  Chicago  belonging  to  the 
same  parties. 

The  Matthews  Stone  Company  was  organized  in  1892,  but  no  opening 
was  made  until  1895.  Their  quarry  lies  about  half  a  mile  southeast  of  the 
B.  &  B.  quarry.  As  yet  it  has  no  railway  connection  and  has  been  idle 
the  present  year.  In  fact  nothing  has  been  done  beyond  a  little  prelim  ' 
inary  work. 

There  are  now,  as  stated,  nine  quarry  openings  on  the  branch  railroad 
at  Sanders  and  two  others  along  the  Monon  between  Sanders  and  Clear 
Creek  Station,  within  two  miles  of  Sanders.  Six  of  these  were  in  opera- 
tion in  July,  1896.  One,  from  which  apparently  no  good  stone  was  ob- 
tained, is  permanently  abandoned  and  four  are  temporarily  idle. 

The  quarries  in  operation  are  Reed's  Bedford  quarry,  in  the  northeast 
quarter  of  the  southeast  quarter,  section  33  (8  north,  1  west);  Reed's 
Oolitic  quarry,  two  openings,  northwest  quarter  of  southeast  quarter, 
same  section  ;  Adams'  quarry,  two  openings,  northeast  quarter  of  south- 
west quarter,  same  section,  and  the  Bedford  and  Bloomington  quarry, 
in  the  southwest  quarter,  section  28  (8  north,  1  west).  The  Tomlinson 
quarries,  two  openings,  the  Empire  and  Matthews  quarry,  each  one 
opening,  are  temporarily  idle. 

The  average  thickness  of  the  oolitic  alone  in  the  district  is  about  35  to 
40  feet,  with  a  maximum  of  possibly  50  feet.  The  workable  portion  of  the 
stone  varies  from  12  to  40  feet,  depending  on  the  depth  to  which  the 
weathering  influences  have  extended  and  the  local  variations  in  the 
texture. 

In  several  of  the  quarries,  noticeably  the  most  southerly  ones,  there  are 
numerous  large,  vertical  fissures,  extending  through  the  limestone,  most 


,v  Google 


372  REPORT  OF  STATE  GEOLOGIST. 

of  them  having  a  general  east-west  (a  little  north  of  east  and  south  of 
west)  course,  only  a  very  few  north-south  ones  occurring,  and  those  quite 
small.  These  fissures  are  due  to  weathering  along  the  joint  planes,  and 
vary  from  a  few  inches  to  eight  feet  or  more  in  width.  They  are  now 
filled  with  the  residual  red  clay.  As  a  rule  they  are  widest  at  the  top, 
but  their  walls  are  often  quite  irregular,  as  in  all  cave-like  openings. 
Hence  there  is  a  great  quantity  of  waste  rock  to  handle.  Some  of  these 
open  Beams  extend  but  two  or  three  feet  below  the  surface,  while  others 
run  as  deep  as  the  stone  is  quarried — 20  feet  or  more.  These  fissures  are 
less  pronounced,  and  almost  disappear  where  there  is  any  considerable 
thickness  of  overlying  rock  to  protect  them  from  the  weathering  influ- 
ences. 

Except  in  the  much  weathered  portion  at  the  top  there  are  few  hori- 
zontal or  bedding  seams.  There  are  several  atylolite  or  "toe-nail"  bands 
in  three  of  the  quarries,  but  none  were  observed  in  the  other  quarries. 
Cross-bedding  is  shown  in  several  of  the  quarries,  but  ia  not  so  promi- 
nently marked  as  in  some  other  localities.  It  is  shown  in  the  Adams 
quarry,  the  Matthews  quarry  and  the  Empire  quarry,  the  latter  in  some 
places  having  a  marked  cleavage  along  the  false  bedding. 

The  texture  varies  slightly  in  the  different  quarries,  and,  to  some  ex- 
tent, in  different  parts  of  the  same  quarry.  However,  excepting  the  few 
more  coarsely  fbssiliferous  layers,  the  texture  is  medium  coarse  and  semi- 
crystalline,  with  numerous  oolitic  or  rounded  grains.  It  is  fully  up  to 
the  average  in  resonance,  compactness  and  low  porosity.  While  sort  in 
the  green  state,  it  seems  even  harder  than  the  average,  when  seasoned. 
The  coarsely  fossiliferous  bands,  as  in  other  localities,  frequently  are  por- 
ous from  the  leaching  out  of  the  shells. 

The  proportions  of  the  buff  and  blue  stone  vary  greatly  in  the  different 
quarries,  and  as  the  parting  between  the  two  colors  is  very  irregular, 
there  is  much  variegated  stone  that  is  remarkably  uniform  in  everything 
but  color.  The  contrast  between  the  two  colors  is  not  striking,  yet,  un- 
fortunately, it  is  more  pronounced  on  the  exposed  channel  face  than  on  a 
fresh  fracture.  In  some  of  the  openings  only  buff  stone  is  quarried.  The 
distribution  of  the  blue  and  the  buff  in  the  B.  &  B.  quarry  is  different 
from  that  in  other  places,  and  apparently  contradictory  to  the  commonly 
accepted  theory.  It  may  be  one  of  the  exceptions  we  hear  of  that  it 
takes  to  prove  the  rule.  In  the  first  opening  on  the  edge  of  the  outcrop 
near  the  surface  there  was  much  blue  and  variegated  stone,  while  in  the 
present  deeper  opening,  higher  on  the  hill,  the  rock  is  all  buff.  In  Reed's 
Bedford  quarry,  in  the  Tomlinson  quarries  and  in  the  Empire  quarry 
both  blue  and  buff  occur  with  very  irregular  parting,  the  buff  running 
deepest  along  the  vertical  joints,  and  the  blue  forming  an  irregular  band 
along  the  stylolite  seam.     (See  plate  XIX.) 
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In  the  larger  openings  of  Reed's  oolitic  quarry  they  have  channeled  to 
the  bottom  of  the  oolitic  stone,  six  channel  cuts  deep  in  one  place,  show- 
ing the  bottom  layers  to  be  very  fossiliferous.  In  the  smaller  opening 
the  quarry  stone  is  overlain  by  a  dull  brown,  fine-grained,  impure,  soft, 
earthy  rock,  four  to  six  feet  exposed,  overlain  by  three  to  four  feet  of 
sandy  clay.  The  part  of  the  oolite  immediately  underlying  the  impure 
rock  covering  is  in  places  very  coarse-grained,  coarsely  crystalline,  and 
contains  many  fossils       (See  Plate  XIX.) 

The  blue  stone  in  the  Empire  quarry  in  places  contains  numerous 
small,  rounded,  black  specks  which  do  not  appear  in  the  buff. 

The  stone  in  the  B.  &  B.  quarry  is  quite  fossiliferous,  and  in  places 
contains  more  oolitic  or  rounded  particles  than  that  in  the  surrounding 
quarries.  The  foreman  reported  that  a  core  drill  had  been  sunk  70  feet 
without  reaching  the  bottom  of  the  oolitic  stone,  but  that  at  that  depth 
the  rock,  while  still  oolitic,  was  too  hard  to  be  worked  with  profit,  and 
the  drill  was  stopped. 

There  is  the  following  machinery  in  this  region,  July  3,  1896 :  21  chan- 
nelers,  11  of  which  are  in  operation,  and  one  is  underwater;  11  derricks; 
five  steam  drills ;  eight  saw  gangs,  and  eight  steam  pumps. 

The  conditions  for  the  economic  production  of  good  stone  in  this  (San- 
ders) district  are  probably  above  the  average,  as  the  workable  stone  has 
a  fair  thickness  and  the  stripping  is  not  heavy.  The  greatest  waste  ie 
that  caused  by  the  irregular  vertical  seams  and  the  intermingling  of  the 
buff  and  blue  colors.  Large  quantities  of  quarried  stone  are  seasoning 
at  each  of  the  quarries,  except  the  Matthews  quarry,  which  is  quite  new, 
and  has  produced  but  very  little  stone  so  far. 


Time  did  not  permit  a  detailed  examination  of  the  Clear  Creek  Valley 
outside  of  the  quarries  in  operation,  but  some  of  the  most  promising  out 
crops  were  hastily  examined  and  the  results  here  noted. 

There  are  probably  as  many  large  and  promising  outcropB  of  oo'itie  lime- 
stone along  this  part  of  Clear  Creek  Valley  as  in  any  other  area  of  equal 
size  in  the  whole  oolitic  area.  But  the  only  quarry  opening  that  has  been 
made  was  a  failure.  There  is  no  doubt  that  there  is  a  vast  quantity  of 
good  stone  in  this  region,  but  it  yet  remains  to  be  seen  how  successfully 
it  can  be  produced  in  commercial  quantities  in  competition  with  the  other 
districts.  As  may  be  seen  on  the  map,  the  deposits  are  removed  some 
distance  from  the  railroad,  which  is  the  principal  reason  why  they  have 
remained  undeveloped.  A  new  line  of  road  is  contemplated  down  the 
valley,  which,  if  built,  will,  no  doubt,  open  up  a  number  of  new  quarries 
at  once. 
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It  must  not  be  understood  that  the  following  are  all  the  good  exposures 
of  oolitic  stone  that  there  are  in  the  area,  or  that  they  are  necessarily  the 
best.  They  are  the  ones  observed  by  the  writer,  who  was  directed  to 
what  were  aaid  to  be  the  most  promising  outcrops. 

About  a  mile  southwest  of  Sanders,  along  a  small  tributary  of  Clear 
Creek  from  the  east,  in  the  northwest  quarter  of  section  4  and  the  north- 
east quarter  of  section  5  (7  north,  1  west),  the  limestone  is  exposed  along 
the  watercourse  and  on  the  slope  south  of  the  stream.  In  section  4 
there  is  a  massive  ledge  of  the  stone  exposed  along  the  stream  8  to  10 
feet  thick  free  from  seams,  of  fine  grain,  slightly  crystalline,  and  slightly 
cross-grained  in  a  few  places.  The  record  of  the  core-drill*  put  down  at 
this  locality  gives : 

"Fairly  good  buff  stone ., 12  feet. 

Very  fine  quality  blue  atone 30  feet. 

One  crow-foot  12J  feet  from  the  top.  Did  not  drill  through  the  ledge 
because  of  accident  to  the  drill." 

A  boring  in  the  west  half  of  the  northeast  quarter  of  section  5  (7  north, 

1  west),  a  little  more  than  a  quarter  of  a  mile  west  of  the  above,  shows : 

"Splendid  buff  stone 51  feet 

Fairly  good  blue  stone 1*2  feet 

No  crowfeet,  flint  or  driea,  or  anything  detrimental  whatever,  The 
stripping  will  probably  be  from  two  to  eight  feet  thick,  and  mostly  soil." 

The  surface  of  the  stone  on  the  outcrop  at  this  point  is  nearly  all 
smooth,  firm  and  compact,  with  rounded  corners.  It  shows  rather  pro 
nounced  cross-grain  in  two  places,  and  a  hundred  yards  or  more  further 
west,  at  the  point  of  the  hill,  there  is  a  ledge  three  to  four  feet  thick  of 
coarsely  fossiliferous  stone  rapidly  disintegrating  into  loose  sand,  yet  the 
greater  part  of  the  stone  exposed  here  is  comparatively  solid. 

On  the  west  side  of  Clear  Creek,  in  the  east  half  of  section  12  (7  north, 

2  west),  south  of  Victor  Poatoffice,  there  is  one  of  the  largest  outcrops  of 
the  oolitic  stone  observed  anywhere  in  the  State.  The  massive  oolitic 
stone,  40  to  50  feet  thick,  forms  a  bold  perpendicular  bluff  overlooking 
Clear  Creek.  From  this  bluff  in  places  huge  bowlders,  20  to  100  feet  in 
diameter,  have  broken  away  from  the  face  of  the  ledge  and  lie  scattered 
along  the  base  of  the  bluff.  The  accompanying  illustration  (Plate  XXX) 
shows  a  view  of  this  bluff,  the  upper  part  showing  a  view  of  tbe  bluff 
from  a  little  distance,  the  lower  part  a  nearer  view  of  a  portion  of  the 
face.  Weathering  brings  out  a  few  vertical  seams,  but  very  few,  and 
these,  as  will  be  noticed,  are  remarkably  regular,  ro  that  even  near 
the  bluff  where  the  weathering  agencies  have  penetrated  there  will  be 
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little  waste  from  the  seams.  The  stone  is  remarkably  uniform  in  grain, 
color  and  durability. 

The  sound  stone  extends  to  the  top  of  the  bluff,  there  being  no  soil  at 
the  edge  of  the  bluff,  and  the  slope  back  of  the  bluff  being  a  gentle  one. 
Ad  outcrop  in  the  field  between  this  bluff  and  Victor  Poetoffice  shows  a 
coarsely  fossiliferous  stone. 

In  a  small  ravine,  100  to  200  yards  southwest  of  Victor  Poatoffice,  near 
the  middle  of  the  north  half  of  section  12  (7  north,  2  west),  is  a  large 
outcrop  of  oolitic  stone,  which  is  very  much  cross-grained  and  weathered 
very  unevenly.     Most  of  it  is  fine  grained  and  light  colored. 

Along  the  south  side  of  the  branch  west  from  Victor  Poatoffice,  through 
the  northwest  quarter  of  section  12,  massive  oolitic  stone  of  good  quality 
outcrops  in  a  number  of  places. 

In  the  southwest  quarter  of  section  2  (7  north,  2  west),  on  the  south 
side  of  the  branch,  is  a  low  bluff  of  remarkably  sound,  compact,  flawless 
stone,  extending  along  the  watercourse  for  200  or  300  yards  without  a 
seam.  The  total  thickness  of  the  stone  is  not  shown  at  this  point,  and 
while  the  stone  in  the  part  of  the  bed  concealed  may  be  uncertain  in 
quality  until  further  tested,  that  part  of  it  exposed  is  as  uniform  in  color 
and  texture  as  any  observed  in  the  oolitic  area. 

In  the  southwest  quarter  of  section  36  (8  north,  2  west),  on  the  south 
side  of  Happy  Creek,  is  a  massive  ledge  of  buff  oolitic  limestone,  free 
from  seams  and  flaws,  the  surface  being  so  smooth  and  even  that  it  is 
difficult  to  chip  off  a  fragment  with  the  hammer.  There  are  a  fen  streaks 
of  coarsely  fossiliferous  stone,  and  in  one  place  a  compact,  semi  crystalline 
area,  but  all  parts  weather  evenly.  The  stream  has  cut  a  channel  into 
the  rock,  but  in  only  one  or  two  places  has  it  undermined  the  bluff.  (See 
Plate  XX,  No.  2.) 

In  the  northwest  quarter  of  section  36,  on  the  north  side  of  the  small 
branch,  is  a  promising  outcrop  of  25  to  30  feet  of  oolitic  limestone,  and 
more,  how  much  is  not  known,  concealed  below  the  bottom  of  the  valley. 
The  stone  is  fine  grained,  uniform  and  durable,  weathering  evenly  and  in 
good  position  for  quarrying. 

On  the  southwest  side  of  the  same  branch,  about  a  quarter  of  a  mile 
west  of  the  above,  is  a  massive  fedge  of  the  most  solid,  compact  limestone 
observed  in  this  region. 

A  mile  south  of  Victor  Poatoffice,  on  the  west  side  of  Clear  Creek  and 
a  fen  yards  south  of  the  wagon  road,  in  the  northeast  quarter  of  section 
13  (7  north,  2  west),  a  small  watercourse  has  cut  a  deep  narrow  gorge 
into  the  oolitic  stone,  exposing  a  thickness  of  25  to  30  feet  of  nice-looking 
stone,  the  bottom  being  concealed  so  that  the  total  thickness  is  not  shown. 
It  varies  somewhat  in  texture,  part  of  it  having  a  fine  grain,  other  parts 
rather  coarsely  fossiliferous.  The  greater  part  weathers  rather  evenly  on 
the  face  of  the  gorge,  but  in  a  few  places  is  much  corrugated  and  pitted, 
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showing  uneven  weathering.  The  stripping  here  would  be  very  light,  as 
the  slope  back  from  the  bluff  is  very  gentle. 

In  the  northwest  quarter  of  section  13  (7  north,  2  west),  is  a  large  out- 
crop of  stone  similar  to  that  mentioned  above  in  the  northeast  quarter.  It 
is  exposed  in  several  small  tributary  ravines,  and  shows  a  bed  of  stone  not 
less  than  40  or  50  feet  thick,  varying  somewhat  in  texture  at  different 
points.  In  most  places  the  upper  surface  is  weathered  to  considerable 
depth,  and  will  be  found  to  be  ridged  and  uneven,  but  much  nice  stone 
occurs  in  different  parte  of  the  bed. 

The  following  drill  records  show  stone  of  good  quality  in  the  localities 
mentioned.  The  appearance  of  the  outcrop  adds  but  little  to  the  record 
of  the  drill.     The  quotations  are  from  the  certified  records  of  the  driller. 

1.  "In  the  northwest  quarter  section  19  (7  north,  1  west),  35  feet 
first  class  buff  atone  This  is  the  first  stone  that  I  have  drilled  and  found 
no  flint,  no  crowfeet,  no  dries,  or  anything  detrimental." 

2.  "N.  W.  8.  W.  section  19  (17  north,  1  west). 

Dirt  stripping 3  feet. 

Firet-clasB  buff 38  feet. 

Two  crowfeet  near  the  bottom  eight  inches  apart,  and  one  six  feet  from 
the  top." 

3.  "Southeast  quarter  section  24  (17  north,  2  west),  26  feet  in  buff 
stone  of  a  very  fine  quality.  This  makes  four  (6£  feet)  cuts  without  a 
thing  to  injure  the  stone  except  two  small  crowfeet  close  together  about 
six  feet  from  the  top,  and  I  can  safely  say  there  will  be  at  least  one  more 
cut  in  the  rise  of  the  hill." 

4.  "  Southwest  quarter  section  24. 

First-class  buff  stone 32  feet. 


Clear  of  any  defect  except  two  small  crowfeet." 

The  Cleveland  Stone  Vo.'e  quarry. — A  quarry  of  oolitic  stone  was  opened 
and  operated  for  a  time,  some  years  ago,  by  the  Cleveland  StoDe  Co.,  on 
the  bluff  east  of  Clear  Creek,  in  the  northwest  quarter  of  section  20  (7 
north,  1  west),  a  little  more  than  a  mile  north  of  Harrodsburg.  There 
was  a  branch  run  out  from  the  Monon  railway  a  distance  of  a  mile  and  a 
half.  The  quarry  was  well  equipped  with  machinery,  and  a  great  deal  of 
work  was  done,  but  the  venture  was  Dot  a  profitable  one.  The  machinery 
was  removed,  the  track  has  been  partly  torn  up  and  the  quarry  abandoned. 

The  oolitic  stone  lies  near  the  top  of  the  hill  overlain  by  eight  to  ten 
feet  of  soil,  but  no  other  rock  covering,  and  has  weathered  deeply,  Irreg- 
ular openings,  one  to  three  feet  wide,  occur  along  nearly  all  the  joint 
seams,  extending  in  most  instances  to  the  bottom  of  the  quarry.  This 
causes  a  great  quantity  of  waste.  Added  to  this  are  a  great  many  crow- 
feet seams,  one  or  two  in  nearly  every  channel  cut.     The  upper  surface 
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ie  much  ridged  and  corrugated.  The  upper  part  of  the  bed  at  the  oorth 
end  is  quite  bard,  containing  some  chert,  which  is  said  to  have  interfered 
'  with  channeling.  A  layer  three  to  five  feet  thick  a  few  feet  fr.im  the  top 
is'  very  fossil jfero us,  containing  a  great  many  well  preserved  fossils  This 
layer  rapidly  disintegrates  into  a  calcareous  sand,  with  the  fossils  in  the 
debris.  The  stone  is  all  buff  in  color,  no  blue  stone  appearing  in  the 
opening. 

The  occurrence  of  the  hard  layer  on  the  top,  the  fossiliferous  disinte- 
grating layer,  the  numerous  crowfeet  layers,  and  open  vertical  seams,  all 
combined,  produce  too  much  waste  to  lift  the  little  good  stone  with  profit. 


LAWRE5CE  COUHTY. 

(Bedford  and  Vicinity.) 

The  oolitic  limestone  quarries  of  Lawrence  County  cluster  around 
Bedford,  in  the  north  central  part  of  the  county.  There  are  several  stone 
mills  but  no  quarries  in  the  town  of  Bedford,  the  nearest  quarries  to 
the  town  being  the  Blue  Hole  quarries  on  the  east  side  of  town.  There 
are  no  active  quarries  immediately  south  of  the  town,  but  there  are  east, 
northeast,  southwest,  northwest-and  north,  tbe  largest  and  most  product- 
ive quarries  being  northwest  of  town  on  Buff  Ridge  and  in  Dark  Hollow. 
Some  of  the  largest  quarries  in  tbe  State,  and  among  the  largest  in  the 
United  States,  occur  in  this  locality. 

The  quarries  are  located  either  on  tbe  main  tines  of  or  on  switches  con- 
necting them  with  the  L.,  N.  A.  &  C.  R.  R.  main  line  and  Bedford, 
Swilz  City  branch,  the  Belt  R.  R.,  the  E.  A  R.  R.  R.,  and  the  B.  &  0. 
S  W.  R.  R. 

The  stone  varies  in  the  different  quarries,  often  in  the  different  parts 
of  the  same  quarry  in  thickness,  color,  hardness,  and  coarseness  of  text- 
ure. 

Peerless  Station. — The  Peerless  quarry,  which  wu  opened  in  1890,  ie 
situated  about  four  miles  north  of  Bedford,  in  section  26  (3  north,  1  west), 
along  the  main  line  of  the  Monon  Railway,  with  which  it  is  connected 
by  switch.  It  lies  near  the  top  of  the  bill,  east  of  Peerless  Ststion,  on 
the  east  (south)  side  of  Salt  Creek. 

There  is  no  rock  overlying  the  oolite,  and  as  a  result  tbe  upper  part  of 
the  oolitic  bed  is  very  much  weathered.  The  weathering  agencies  have 
penetrated  along  the  joints  and  lines  of  weakness,  making  numerous 
irregular  vertical  fissures  of  varying  width  and  depth,  some  extending 
but  a  few  feet  below  tbe  surface  and  some  to  tbe  bottom  of  the  bed. 
The  rock  is  overlain  by  two  or  three  feet  of  residual  clayey  soil,  which 
also  fills  the  fissures  or  open  seams.  Thus  while  there  is  but  little  rock 
stripping,  there  is  agreat  deal  of  waste  along  the  fissures,  which  likewise 
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interfere  with  the  channeling,  and  cause  an  additional  expense  outside 
of  the  mere  waste  rock. 

The  stone  in  the  Peerless  quarry  shows  considerable  crose  grain,  jet 
not  sufficiently  pronounced  to  produce  a  ready  parting  or  cleavage  on  the 
false  bedding,  as  in  some  other  places.  Except  the  cross-bedding,  the 
stone  is  comparatively  uniform  in  structure,  grain  and  color,  being  fine- 
grained, equal  to  or  below  the  average  in  fineness,  and  having  a  light 
buff  color.  The  stone  obtained  is  of  good  quality ;  it  is  merely  a  ques- 
tion of  whether  it  can  be  worked  profitably  in  competition  with  other 
quarries  where  there  is  less  waste.  It  is  well  equipped  with  quarry  ma- 
chinery, but  is  not  in  operation  at  present  (July,  1896). 

The  oolitic  limestone,  very  similar  in  quality  to  that  at  the  Peerless 
quarry,  outcrops  along  the  slope  of  the  ridge  east  from  the  quarry  and 
is  exposed  in  considerable  quantities  along  the  wagon  road  a  half  mile 
east  of  the  quarry. 

There  is  a  similar  exposure  on  the  hill  a  mile  north  of  the  quarry,  in 
the  northwest  quarter  of  section  25  (6  north,  1  west),  which  has  been 
core-drilled  preparatory  to  further  exploitation.  The  Btone,  as  it  appears 
in  the  outcrops,  is  of  good  quality,  but,  like  that  at  the  Peerless  quarry, 
it  is  liable  to  have  many  weather  seams,  as  it  lies  at  the  top  of  the  hill 
with  no  other  rock  and  little  soil  covering.  The  outcrop  shews  some 
massive  ledges  of  fine  stone. 

Thornton's  Quarry  is  in  the  northwest  corner  of  section  34  (6  north,  1 
west),  a  half  mile  southeast  of  PeerlesB  Station  and  three  miles  in  a 
straight  line  north  of  the  northwest  corner  of  the  city  of  Bedford.  It 
is  connected  by  a  switch  with  the  Monon  Railway  and  is  not  very  distant 
from  the  Peerless  quarry,  which  it  resembles  in  some  respects,  being  sit- 
uated near  the  top  of  the  hill,  but  it  diners  from  the  Peerless  in  having 
a  heavier  covering  and  hence  fewer  open  seams  and  less  waste  rock.  In 
the  southeast  corner  of  the  opening  is  a  hed  of  six  or  eight  feet  of  over- 
lying impure  compact  limestone,  which  bids  fair  to  increase  in  thickness 
as  the  stone  is  quarried  further  back  into  the  hill. 

The  contact  of  the  oolitic  stone  and  the  overlying  rock  in  Thornton's 
quarry  departs  from  its  customary  regularity,  as  observed  in  most  other 
places,  and  dips  toward  the  southeast  along  both  the  east  and  south 
faces  of  the  quarry.  The  false  bedding  likewise  dips  in  the  same  direc- 
tion but  at  a  steeper  angle  than  the  line  of  contact.  The  bottom  of  the 
oolitic,  which  is  not  now  exposed,  is  said  by  the  quarrymen  to  dip  in  the 
same  direction,  as  at  the  north  end  of  the  quarry  the  bottom  of  the 
lower  channel  is  within  18  inches  of  the  bottom  of  the  bed,  and  80  feet 
further  south  the  bottom  is  four  feet  below  the  quarry  floor. 

The  oolitic  stone  is  about  25  feet  thick,  varying  from  two  to  four  chan- 
nel cuts  in  depth.     The  depth  of  overlying  soil  is  two  to  four  feet. 
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The  stone  has  a  light  buff  color  aid  medium  fine  grain,  comparatively 
uniform  both  in  grain  and  color,  resembling  the  stone  in  the  Peerless 
quarry.  The  quarry  was  opened  in  June,  1895,  by  the  Bedford  Steam 
Stone  Works. 

Buff  Ridge  quarries, — The  Buff  Ridge  quarries  rank  among  the  oldest, 
the  largest  and  the  best  along  the  entire  oolitic  limestone  belt.  There 
are  at  present  four  active  quarries  and  three  abandoned  ones.  Two  of 
these,  the  Hoosier  and  the  P.,  M.  &  B.  quarries,  are  two  of  the  largest 
quarries  in  the  State. 

BaHoweU  Stone  Company's  Quarry  is  a  new  one  just  opening  on  the  south- 
west quarter  of  section  28,  nearly  half  a  mile  north  west  of  the  P.,  M.  &B. 
quarry.  There  is  no  switch  to  the  quarry  and  no  stone  has  been  shipped 
(July,  1896).  The  stone  lies  near  the  base  of  the  hill  on  the  north  elope. 
The  total  thickness  of  the  stone  is  not  yet  exposed,  as  they  are  only  start- 
ing the  second  channel  cut. 

In  the  opening  already  made  the  stone  is  variegated  buff  and  blue,  the 
parting  between  the  two  colors  being  along  a  very  irregular  line.  There 
is  considerable  cross-grain  in  some  places,  the  stone  having  a  perceptible 
cleavage  along  the  false  bedding.  There  are  numerous  small  scattered 
crystals  of  calcite  in  the  stone,  in  some  places  fine  veins  of  calcite  and  in 
a  few  places  iron  pyrites  along  a  cleavage  plane. 

As  the  slope  is  steep,  there  will  be  a  heavy  covering  over  the  stone 
when  it  is  quarried  any  considerable  distance  back  in  the  hill  and  will 
probably  be  largely  bluestone.* 

The  P.,  M.& B.  (Perry,  Matthews <fc  Bvtkirk)  Quarry,  which  was  opened 
in  1889,  is  situated  in  the  north  west  quarter  of  section  33  (6  north,  1  west), 
nearly  a  mile  north  of  the  village  of  Oolitic  and  about  three  miles  north- 
west of  the  city  of  Bedford.  It  is  connected  by  a  short  branch  with  the 
Monon  Railway  at  Horseshoe.  The  present  quarry  opening  covers  an 
area  of  between  25  and  30  acres  and  the  company  is  stripping  an  area 
of  several  acres  more  on  both  the  north  and  south  sides  of  the  quarry. 
It  at  one  time  consisted  of  several  openings,  which  have  run  together 
until  it  is  now  all  in  one  big  quarry,  with  switches  running  to  various 
parts  of  it  and  work  going  on  at  five  different  places,  some  of  them  two 
or  three  hundred  yards  apart. 

The  stone  has  been  quarried  in  many  places  six  or  seven  channel  cuts 
deep — 40  to  45  feet — the  thickness  of  stone  quarried  depending  gener- 
ally on  bow  much  has  been  removed  from  the  top  by  weathering  agencies. 
There  are  a  few,  but  not  a  great  many,  seams,  the  ones  running  east  and 
west  being  nearly  all  vertical,  while  the  north  and  south  ones  incline 
sometimes  10  or  20  degrees  to  the  east.  With  the  exception  of  one 
stylolite  (crowfoot)  seam  near  the  top  there  are  no  horizontal  seams  or 
bedding  planes  of  any  extent. 

"Since  the  a  bore  went  to  prei§,  I  haio  [eirned  that  the  quarry  hu  beeo  abtndODtd. 
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Practically  all  the  stone  quarried  now  u  a  light  buff  color.  Some 
bluestone  occurs  near  the  middle  of  the  quarry,  but  is  not  worked  at 
present.  Throughout  the  greater  part  of  tbe  quarry  the  stone  has  a  uni- 
form fine  grain,  but  there  are  a  few  irregular  patches  where  it  is  much 
coarser  and  more  crystalline. 

There  is  no  overlying  rock  on  the  north  side  of  tbe  quarry,  and  the 
much  weathered  upper  surfrce  is  covered  with  several  feet  of  residual 
soil,  through  which  points  and  spurs  of  the  irregular  upper  surface  of  tbe 
rock  project  in  places.  On  the  south  side  of  the  quarry  the  oolitic  stone 
is  overlain  by  one  to  four  feet  of  the  close-grained,  impure,  rough,  weath- 
ering Mitchell  limestone,  which  in  some  places  contains  a  fissile,  shaly 
layer  six  inches  to  eight  inches  thick.  The  parting  between  the  oolitic 
and  the  overlying  stone  is  comparatively  regular,  so  that  on  the  south 
side  tbe  entire  thickness  of  the  oolitic  stone  is  available. 

Hoosiw  Quarry  No.  2  (now  abandoned)  is  situated  east  of  the  P.,  M. 
&  B.  quarry,  separated  at  the  one  corner  by  only  a  few  yards  of  rock. 
The  quarry  opening  is  about  50  by  75  yards  in  extent  and  four,  in  some 
places  five,  cuts  deep.  It  was  opened  by  the  Hoosier  Stone  Company 
in  1885-6,  and  among  other  contracts  furnished  stone  for  the  Memphis 
bridge. 

The  character  of  the  stone  is  very  similar  to  that  in  the  adjoining 
quarry,  but  there  are  more  seams  and  heavier  stripping.  Besides  tbe 
six  feet  of  compact  impure  limestone  similar  to  that  in  the  adjoining 
quarry  there  is  overlying  that  five  or  six  feet  of  hard,  much  weathered 
oolitic  limestone  and  two  or  three  feet  of  soil,  making  12  or  15  feet  of 
stripping  in  all.  The  heavy  stripping,  along  with  the  greater  waste  on 
account  of  seams,  is  probably  the  reason  for  abandoning  tbe  quarry. 

In  a  few  places  the  stone  approaches  a  true  oiilite  in  texture,  being 
made  up  almost  entirely  of  small,  rounded  particles. 

ITie  Buff  Ridge  Quarry.— The  Buff  Ridge  quarry  lies  about  150  yards 
southwest  of  the  P.,  M.  &  B.  quarry,  on  one  terminus  of  the  Belt  Sail- 
way.  It  was  opened  by  the  Hooeier  Stone  Company  in  1891.  The 
stone  is  much  like  that  in  tbe  adjoining  quarries,  a  uniform,  fine-grained, 
light  buff-colored,  semi- crystalline  limestone.  On  the  northwest  side  it 
is  overlain  by  five  or  six  feet  of  the  compact  rough  weathering  limestone, 
overlain  in  turn  by  several  feet  of  compact  oolitic  stone  and  two  or  three 
feet  of  soil.  At  the  south  end  there  is  no  overlying  rock,  and  the  rough, 
deeply  corroded  upper  surface  of  the  oolitic  stone  is  covered  with  the 
residual  sandy  clay.  The  stone  has  been  quarried  six  cuts  deep,  the 
upper  one  being  mostly  waste  rock. 

Id  one  place  between  the  compact  stone  and  the  underlying  oolitic  is  a 
layer  of  blue-brown  shale  six  or  eight  inches  thick.  The  quarry  is  a 
most  promising  one  and  is  now  (July,  1896)  in  active  operation. 
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'  ("Old  Hooaier"')  Quarry  is  one  of  the  oldest  and  largest 
quarries  in  the  district.  It  was  opened  in  1879  and  has  been  in  active 
operation  ever  since,  having  in  that  time  produced  immense  quantities 
of  stone,  which  has  been  shipped  to  all  parts  of  the  United  States. 
From  1883  to  1892  it  was  operated  by  the  Hoosier  Stone  Company ; 
1892  to  1894,  by  Bedford  Stone  Quarries  Company;  1894  to  1897,  by 
Bedford  Quarries  Company. 

Like  the  large  P.  M.  &  B.  quarry  it  consisted  originally  of  several 
openings,  which  have  since  run  together  into  one  large  opening  covering 
about  25  acres,  and  five  to  seven  cuts,  35  to  50  feet  deep,  iu  different 
parts  of  the  quarry. 

The  Btone  along  the  south  and  east  aide  contains  at  or  near  the  top  a 
layer  five  or  six  feet  thick  of  the  earthy,  shaggy-weathering,  impure 
Mitchell  limestone,  which  apparently  almost  disappears  on  the  north  side. 
It  is  separated  into  two  layers  in  places  by  Ihe  harder  oolitic  stone,  and 
is  quite  bard  and  compact  in  some  places,  while  in  others  it  is  friable, 
cavernous  and  contains  considerable  travertine.  A  thickness  of  several 
feet,  including  this  so-called  "bastard  limestone,"  is  waste  material. 
Farther  to  the  north  this  nearly,  if  not  quite,  disappears.  The  company 
has  recently  stripped  over  an  area  of  several  acres,  and  is  now  (July, 
1896)  beginning  to  channel  at  a  level  of  15  to  20  feet  above  tbe  present 
quarry  opening.  So  far  as  exposed,  this  stone  appears  to  be  coarser 
grained  and  lighter  colored  than  the  underlying  quarry  rock.  It  has  a 
very  irregular  upper  surface  with  numerous  deep,  weathered  fissures. 
It  is  quite  probable  that  much  of  this  overlying  rock  will  be  waste 
materia],  but  it  is  sufficiently  thick  to  protect  the  underlying  stone,  thus 
affording  a  greater  thickness  of  the  handsome,  fine  grained  oolitic  stone. 
Plate  XXII  shows  the  channeler  at  work  starting  an  opening  in  this  part 
of  the  quarry. 

On  tbe  south  side  of  the  quarry  the  top  of  the  fine  oiilitic  stone  is 
much  weathered,  there  being  no  overlying  rock,  the  roughly  corrugated 
surface  being  covered  with  residual  clay  and  soil. 

The  stone  throughout  a  large  part  of  the  quarry  has  a  remarkably 
uniform  fine  grain  and  light  buff  color.  Near  tbe  middle  of  tbe  north 
side  the  bottom  of  the  quarry  is  blue  stone,  of  which  considerable  quan- 
tities have  been  removed.  Tbe  blue  stone  quarried,  however,  is  but  a 
small  part  of  the  total  product. 

The  quarry  has  been  very  successfully  operated.  Tbe  company,  by 
quarrying  at  several  places  iu  the  quarry  and  at  several  different  levels 
at  the  same  time,  is  prepared  to  take  advantage  of  the  slight  difference 
in  texture  that  may  occur  and  at  the  same  time  prepared  to  rush  an 
urgent  job  very  rapidly. 

The  company  disposes  of  vast  quantities  of  its  waste  rock  by  having  a 
large  rock  crusher  to  make  it  into  railway  and  road  ballast.     The  Belt 
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railway  is  already  ballasted  1  with  this  stone  and  isj probably  one  of  the 
beat  ballasted  pieces  of  road  in  the  country.  The  spaces  between  the  lies 
»re  filled  up  and  the  stone  extends  out  about  a  foot  beyond  the  tica.  A 
lop  dressing  of  finer  crushed  material  which  has  been  put  on  this  h&s 
hardened. 

The  Oolitic  quarry,  about  100  yards  southwest  of  the  "Old  Hoosier," 
nnd  the  Brickyard  quarry,  south  of  the  "Old  Hoosier,"  have  both  bem 
abandoned. 

Reed's  Station  quarrie$. — David  Reed  was  the  first  to  open  a  quarry  in 
tbis  district,  which  he  did  in  1882,  operating  as  the  Bedford  Quarry 
Company.  Several  openings  were  made  and  a  well-equipped  mill 
erected.  A  good  business  was  done,  and  the  little  village,  Reed's  Sta- 
tion, grew  up  around  the  quarries.  But  when  Mr.  Reed  secured  the  con- 
tract of  stone  for  the  Chicago  Auditorium  building  he  found  that  he 
could  not  get  stone  fast  enough  from  this  quarry,  and  the  quarry  at  San- 
ders was  purchased,  as  has  been  noted  on  page  370,  since  which  time  the 
property  at  Reed's  Station  has  not  been  in  such  active  operation. 

The  quality  and  character  of  the  rock  at  Reed's  Station  is  very  much 
like  that  in  the  Buff  Ridge  quarries  just  described.  There  is,  however, 
more  waste  rock  and  more  stripping,  the  latter  caused  by  the  different 
topographic  position  of  the  stone.  The  Buff  Ridge  quarries  are  opened 
on  the  top  of  the  hill  where  the  stripping  is  not  heavy.  The  Reed's  Sta- 
tion quarries  are  on  the  north  face  of  a  higher  hill  on  the  opposite  side  of 
Goose  Creek,  and  are  quarried  on  the  outcrop  back  in  the  hill  until  tbe 
expense  of  stripping  becomes  too  great. 

As  is  generally  tbe  case  on  bluff  exposures,  there  are  more  weather 
seams  than  in  openings  made  on  the  hilltops. 

Tbe  quarries  are  all  idle  now  except  that  belonging  to  the  Bedford 
Indiana  Stone  Company  ("  The  Robin  Roost  quarry"),  which  was  opened 
in  1885  by  Crim,  Duncan  &  Co.  In  1891  the  property  was  disposed  of  to 
the  Indiana  Stone  Company,  which  in  time  leased  and  later,  March  15, 
1893,  sold  the  quarry  to  the  Bedford  Stone  Company,  which  had  pre- 
viously purchased  the  Mitchell  Hollow  quarry.  November  14,  1894, 
the  Robin  Roost  quarry  and  associated  properties  came  into  possession 
of  the  Bedford  Indiana  Stone  Company,  which  company  is  to-day  one  of 
the  large  producers  of  oolitic  limestone. 

The  stripping  along  the  abandoned  face  varies  from  6  to  20  feet,  con- 
sisting largely  of  the  compact,  clayey,  rough  weathering,  impure  ("bas- 
tard") limestone  with,  in  places,  streaks  of  hard  oolitic  limestone,  but  the 
latter  in  no  place  occurs  in  such  quantity  and  quality  as  to  have  any 
commercial  value,  so  that  it  all  goes  in  with  the  waste.  In  one  place  tbe 
granular,  compact  rock  overlying  the  oolitic  is  6  to  10  feet  thick,  blue 
weathering  to  buff  along  the  seams,  and  overlain  by  six  to  eight  feet  of 
light  buff,  compact,  semi-crystalline  limestone. 
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The  overlying  rock  is  in  places  very  fossiliferous,  the  fossils  being  re- 
markably well  preserved,  and  the  inclosing  rock  at  the  surface  having 
disintegrated  the  fossils  occur  intact  in  the  surface  soil. 

The  rock  is  very  much  cross  grained  in  places,  conspicuously  so  at  the 
north  end  of  the  Robin  Roost  quarry  and  in  the  abandoned  quarry  open- 
ing immediately  north  of  the  Robin  Roost  quarry.  The  cross-grain  is  so 
pronounced  in  places  as  to  cause  a  cleavage  along  the  planes.  This  is  of 
local  occurrence,  as  large  quantities  of  good  stone  uniform  in  texture 
have  been  removed  from  the  different  quarries. 

The  greater  part  of  the  stone  is  hurt',  but  the  bottom  of  the  deeper 
openings  is  blue.  Where  the  opening  is  eight  cuts  deep  the  blue  stone 
extends  into  the  third  cut  from  the  bottom. 

Large  stylolites  (crowfeet)  occur  in  several  places,  which  cause  almost 
as  much  waste  rock  as  the  vertical  seams. 

On  the  outcrop,  where  not  covered  by  the  overlying  impure  limestone, 
the  stone  has  weathered  with  a  rough  corrugated  surface  causing  several 
feet  of  waste  rock  exclusive  of  the  residual  clay  soil.  At  the  abandoned 
quarries  northwest  of-  the  station,  numerous  open  weather  seams  pene- 
trate the  mass  of  the  rock. 

The  thickness  of  the  rock  quarried  varies  in  different  places  from  two 
or  three  channel  cuts  to  six  or  eight  cuts  (15  to  60  feet). 

There  are  two  mills  here.  Reed's  at  the  station,  and  Bedford  Indiana 
Stone  Co.,  a  quarter  of  a  mile  south  of  the  station,  having  in  all  eleven 
saw  gangs,  three  planers,  one  header  and  three  steam  travelers.  There 
are  six  derricks,  nine  channelers  (five  idle  July,  1896)  and  two  drills. 


DARK    HOLLOW   DISTRICT. 

On  November  24,  1877,  shortly  after  the  completion  of  the  Bedford 
&  Bloom  field  Railroad  (now  a  division  of  the  L.,N.  A.  A  C.  R.  R.),  the 
Dark  Hollow  Stone  Company  was  organized  and  in  May,  1878,  opened 
the  first  quarry  in  the  Dark  Hollow  district.  This  quarry  was  very  suc- 
cessful from  the  start,  and  in  three  years'  time  had  paid  back  in  dividends 
an  amount  equal  to  its  original  cost.  Their  first  large  contract,  and  in- 
deed the  first  large  contract  calling  for  Bedford  stone,  was  for  the  Indiana 
State  House.  In  1890,  this  company  was  succeeded  by  the  Dark  Hollow 
(Quarry  Co.  The  latter  company  was  forced  by  the  recent  business  de- 
pression into  a  receivership.  It  was  reorganized  November  30,  1894, 
under  the  title  Consolidated  Stone  Co.,  the  quarry  becoming  No.  3  of  that 
company's  quarries. 

In  the  autumn  of  1895,  the  Consolidated  Stone  Co.  opened  a  new 
quarry,  No.  4,  just  across  the  hollow  from  the  older  quarry,  which  prom- 
ises to  become  a  valuable  property.     See  Plate  XXIX. 
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The  Hattmvell  Quarry  lies  immediately  north  of  the  original  Dark  Hoi 
low  quarry,  the  quarries  each  working  up  to  the  dividing  line.  It  was  first 
opened  in  1878,  by  Hinsdale- Doyle  Granite  Co  ,  to  furnish  buff  stone 
for  the  City  Hall  of  Chicago.  In  1882  it  came  iuto  the  possession  of  its 
present  owners,  The  HalloroeU  Stone  Co 

The  Bedford  Steam  Stone  Work*  opened  a  quarry  in  1886,  juBt  north- 
west of  the  Hallo  well  quarry,  but  on  the  north  side  of  Dark  Hollow. 
It  was  abandoned  at  the  end  of  1893,  and  a  new  opening  secured  about 
three  miles  due  north  of  Bedford. 

Both  the  Monon  and  the  Belt  Railroads  have  branches  to  these  quar- 
ries. The  Consolidated  Stone  Co.  has  a  mill  at  one  of  their  quarries,  but 
the  Hallo  well  Co.  has  its  mill  iu  Bedford,  where  the  stone  to  be  sawed, 
planed,  or  dressed,  is  sent. 

The  Hallowell  Stone  Co.  uses  the  wire  saw  for  cutting  stone  from  the 
quarry,  the  only  one  used  in  the  State.  It  was  first  tried  a  number  of 
years  ago  and  soon  abandoned ;  later  they  used  it  in  the  yard  for  sawing 
blocks,  and  recently  they  have  put  it  into  use  in  the  quarry  again,  where 
it  is  now  (July,  1896,)  in  operation. 

The  oolitic  stone  is  quarried  on  both  sides  of  Dark  Hollow,  most  of  the 
quarries  being  on  the  south  side.  Thornton's  quarry,  the  first  one  opened 
on  the  n  >rth  side,  is  now  abandoned.  The  Consolidated  No.  4  has  been 
recently  opened  on  the  north  side,  and  is  one  of  the  most  promising  quar- 
ries in  the  State.  It  misses  the  mixed  atone  that  stopped  the  other  quarry 
on  the  north  side  of  the  hollow.  The  stone,  as  far  as  channeled,  five  cuis 
<leep,  is  all  buff  of  uniform  grain  and  texture,  very  few  seams  and  com- 
paratively light  stripping,  three  feet  to  five  feet  of  soil  and  overlying 
compact  rock.  The  slope  back  from  the  quarry  is  very  gentle,  so  that  a 
large  area  can  be  worked  before  the  stripping  becomes  too  heavy  for  re- 
moval. The  dolitic  limestone  forms  a  bold  outcropping  ledge  on  either 
side  of  the  quarry,  which,  while  somewhat  seamed  and  fissured,  show  a  a 
comparatively  bold  outcrop  with  a  face  more  even,  smooth  and  regular 
than  the  average  exposure.  There  are  no  horizontal  seams,  except  a 
stylolite  or  crowfoot  layer  near  the  top,  close  to  the  contact  with  the  over- 
lying rock. 

On  the  south  side  of  Dark  Hollow  the  quarries  are  along  the  face  of 
the  bluff  and  up  a  small  ravine,  and  worked  back  into  the  hill  until  the 
thickness  of  the  overlying  material  becomes  too  great  for  removal. 

As  is  the  case  on  the  north  side,  the  stone  is  remarkably  uniform  in 
texture  and  color.  The  stone  is  nearly  all  buff,  a  little  blue  occurring 
near  the  bottom  in  some  of  the  openings.  The  vertical  seams  are  re- 
markably even  and  regular,  in  many  places  almost  as  smooth  as  channel 
cuts,  hence  waste  is  very  small  compared  with  that  where  the  seams  are 
irregular  and  open. 
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The  overlying  compact  limestone  rests  upon  the  oolitic  with  remarkable 
uniformity,  in  many  places  the  parting  between  the  two  being  marked  by 
a  Btylolite  (crowfoot)  layer. 

The  HaUowall  Company  is  now  working  on  the  remnant  of  rock  left 
between  their  main  quarry  opening  and  the  valley,  practically  on  the 
outcrop  of  the  rock.  The  comparative  scarcity  of  seams  here  where  or- 
dinarily they  would  be  more  abundant  speaks  well  for  the  homogeneity 
of  the  stone.  There  is  considerable  travertine  in  the  abandoned  open- 
ing west  of  the  present  working,  which  fills  the  seams  and  cavities  in  the 
rock. 

In  the  Thornton  quarry,  the  farthest  one  north,  there  is  more  blue 
stone  than  in  any  of  the  other  openings.  The  greater  part  of  the  two 
upper  cote  is  buff  and  the  large  part  of  the  remainder  blue,  but  the  buff 
follows  the  vertical  seams  through  the  blue,  varying  from  a  few  inches  to 
several  feet.  Likewise  the  blue  frequently  follows  a  stylolite  (crowfoot) 
layer  horizontally  through  the  buff,  thus  causing  great  quantities  of 
mixed  Btone. 

The  Baa&ee  quarry,  though  not  exactly  within  the  Dark  Hollow  Dis- 
trict, lies  near  that  district.  It, was  first  opened,  shortly  after  the  com- 
pletion of  the  B.  &  B.  R.  R.,  by  Hon.  M.  F.  Dunn  and  Judge  Francis 
Wilson.  This  was  before  the  introduction  of  channeling  machines,  and 
whea  the  firm  worked  back  into  the  hill  and  struck  a  solid  ledge  which 
they  were  unable  to  work  with  the  facilities  at  hand,  they  became  dis- 
couraged and  abandoned  the  quarry.  The  Baalbec  quarry  was  leased 
in  1890  by  the  Acme-Bedford  Stone  Company  and  operated  by  them 
until  1894.  In  1895  the  Acme-Bedford  Stone  Company  abandoned  the 
Baalbec  quarry  and  leased  the  B.  &  B.  quarry  in  the  Sanders  District 
of  Monroe  County. 

SPIDER  CBKEK  QUABKDS8. 

Southwest  of  Bedford  along  the  £.  &  B.  Railroad  there  are  several 
oolitic  quarries,  but  only  one,  the  Norton  quarry,  in  operation  at  present 

The  oolitic  Btone  outcrops  in  the  northeast  quarter  of  section  22, 
township  &  north,  range  1  west,  close  to  the  city  limits,  and  from  thence 
down  Spider  Creek  Valley,  both  along  the  main  creek  and  in  the  small 
tributary  ravines  to  White  River  and  along  the  White  River  bluffs. 

In  general  the  stone  along  Spider  Creek  is  coarser  grained  and  harder 
than  that  a  little  further  north.  It  varies,  however,  in  different  parts  of 
the  valley  and  at  different  depths  in  the  bed. 

The  WeA  Bedford  Stone  Company  opened  a  quarry  and  built  a  mill  in 
1892  about  one-half  mile  northeast  of  the  Norton  quarry.  The  com- 
pany ceased  operations  in  1693,  and  in  1895  the  mill  was  purchased  by 
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the  Climax  Stone  Company  and  moved  to  the  northwestern  part  of  Bed- 
ford between  the  E.  &  R.  R.  R.  and  the  Bloo infield  branch  of  the  L., 
N.  A  &  C.  R.  K.     The  quarry  machinery  proper  ii  yet  in  position, 

The  exposed  rock  is  badly  disintegrated  in  places  to  a  depth  of  two  or 
three  feet  In  the  interior  on  the  fresh  surface  it  is  quite  firm  and 
coarsely  orystalline,  in  places  having  small  patches  of  semi-compact  stone. 
The  top  of  the  bed  contains  a  great  many  well  preserved  fossils,  which 
remain  in  the  residual  material  as  the  rock  decays. 

Both  buff  and  blue  stone  oocur.  The  oolitic  stone  is  overlain  by  a 
compact  sandy  limestone,  which  is  10  feet  thick  en  the  quarry  face  at 
the  base  of  the  hill,  and  contains  numerous  fossils  and  cavities  varying 
from  a  half  inch  to  two  or  three  inches  in  diameter,  some  of  them  lined 
with  crystals,  others  not. 

Norton's  Milestone  quarry  in  section  22,  northwest  quarter  of  south- 
east quarter  (5  north,  1  west),  was  opened  by  Cosner  &  Norton  in  1888, 
and  has  been  in  continuous  operation  since  that  time,  but  since  1895 
operated  by  the  C.  S.  Norton  Blue  Stone  Company. 

The  rock  is  more  uniform  in  character  than  that  at  the  West  Bedford 
quarry.  The  quarry  is  on  the  bluff  on  the  east  side  of  a  small  ravine 
from  the  southeast,  and  on  the  present  face  has  a  covering  of  from  10  to 
15  feat  of  compact  limestone,  the  bottom  being  more  or  less  sandy. 

The  stone  has  been  quarried  to  a  depth  of  six  channel  cuts,  about  40 
feet,  the  upper  part  of  the  bed  containing  many  small  cavities,  and  hence 
much  waste.  Below  the  second  cut  the  stone  is  an  almost  uniform  blue 
color,  with  but  very  little  waste,  as  there  are  but  very  few  seams,  and 
those  that  do  occur  are  close  joints.  The  stone  contains  some  cross-bed- 
ding and  does  not  cut  quite  so  easily  nor  to  such  a  smooth  finish  as  the 
finer-grained  stone,  but  it  presents  a  handsome  appearance  with  either 
rock  or  tool-dressed  surface.  Most  of  the  product  is  shipped  to  New 
York  City  and  used  for  building  purposes. 

The  railway  cut  on  each  side  of  Norton's  quarry  shows  a  somewhat 
similar  stone,  but  more  of  the  buff  stone  than  in  the  quarry. 

In  the  abandoned  quarry  opening  across  the  creek  from  Norton's 
quarry,  and  about  100  yards  below  it,  the  stone  is  much  more  cross- 
grained  and  quite  porous  in  places.  It  contains  numerous  stylolite  (toe- 
nails) and  seams,  both  horizontal  and  vertical,  thus  causing  a  great 
quantity  of  waste  rock,  probably  the  reason  the  quarry  was  so  quickly 
abandoned.  It  was  opened  first  by  the  Bedford  Blue  Stone  Company  in 
1889,  who  made  a  second  unsuccessful  opening  in  1893. 

The  stratified  compact  stone  overlying  the  oolitic  has  numerous  geodic 
cavities  containing  quartz  crystals.  There  are  also  many  small  stylolites 
in  this  compact  limestone,  five  or  six  layers  in  the  space  of  a  foot. 

In  the  numerous  railway  cuts  between  Norton's  quarry  and  the  river 
the  oolitic  stone  is  almost  universally  coarse-grained. 
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There  is  an  old  quarry  opening  on  the  south  aide  of  the  railway  in  the 
southeast  quarter  of  section  21  (5  north,  1  west)  where  some  atone  was 
quarried  years  ago  by  hand.  It  is  finer-grained  than  much  of  the  stone 
along  this  valley,  and  much  more  uniform.  The  stone,  both  on  the 
quarried  and  on  the  natural  rock  face,  is  smooth,  regular,  sharp-angled, 
and  has  the  appearance  of  great  durability. 

There  is  an  old  limekiln  on  the  north  side  of  the  railway  in  the  south' 
west  quarter  of  section  22  (5  north,  1  west). 

The  Bedford  Building  Stone  Quarry  (sometimes  known  as  the  Go  wen 
or  IAmekiln  quarry)  is  in  a  small  ravine  on  the  east  side  of  the  creek  in 
the  northeast  quarter  of  section  28  (5  north,  1  west).  The  quarry  was 
opened  in  1891,  but  ceased  operations  in  1893. 

The  stone  has  been  taken  from  two  openings  at  the  bead  of  the  ravine, 
and  while  large  quantities  of  stone  have  been  removed,  judging  from  the 
outcrop,  the  quarry  race  and  the  dump  piles,  much  of  it  has  been  waste. 

The  stone  has  been  quarried  to  a  depth  of  25  or  30  feet.  There  are 
numerous  seams,  both  vertical  and  horizontal,  along  which  the  disintegrat- 
ing forces  have  been  at  work.  Some  of  the  vertical  seams  extend  to  the 
bottom  of  the  bed,  but  the  horizontal  ones  are  confined  to  the  upper  part 
of  the  bed.  The  three  bottom  cuts  (18  or  20  feet)  contain  sound,  com- 
pact stone  of  rather  uniform,  coarse  texture,  but  much  variegated  in 
color.  While  the  blue  stone  prevails  at  the  bottom  and  the  buff  at  the 
top,  there  is  much  intermingling  of  the  colors  between  the  top  and  the 
bottom.  Some  patches  are  coarsely  fossiliferous,  containing  large 
brachiopods  and  gastropods. 

The  oolitic  stone  is  overlain  by  12  to  16  feet  of  laminated,  argillaceous 
blue  and  buff  limestone  containing  numerous  geodic  cavities,  irhioh  is 
overlain  by  20  feet  or  more  of  compact  "lithographic"  limestone  which 
has  been  quarried  and  burnt  into  lime  at  the  north  quarry  opening.  No 
particulars  could  be  obtained  as  to  the  amount  burnt  or  use  made  of  it. 

Good  bluffs  of  oolltie  limestone  occur  along  the  north  ride  of  White 
River  west  from  the  Limekiln  quarry. 

SOUTH    OF    BEDFORD. 

Along  the  Monon  Railway,  south  of  Bedford,  a  quarter  to  a  half  mile 
or  more  south  of  the  city  limits,  there  are  several  abandoned  quarry 
openings,  which  were  operated  many  years  ago,  and  from  which  consid- 
erable oolitic  limestone  has  been  removed,  but  all  are  now  idle.  Part 
of  it  has  evidently  been  burnt  to  lime,  as  there  are  three  abandoned 
kilns  near  the  quarries.  They  are  said  to  be  among  the  oldest  quarries 
in  the  region. 

At  the  first  quarry  south  of  the  town,  on  the  west  side  of  the  railway, 
there  ia  an  exposure  of  12  to  15  feet  of  solid  oolitic  limestone,  overlain 
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by  10  to  50  feet  of  compact  (Mitchell)  limestone.  The  oolitic  stone  is 
harder,  more  crystalline,  leas  fossil  iferous  and  freer  from  seams  than  the 
average,  but  there  is  too  much  material  on  top  of  it  for  it  to  have  any 
economic  value.     The  total  thickness  of  the  bed  is  not  shown. 

On  the  opposite  side  of  the  railway  east  of  the  limekiln,  there  has 
been  a  thickness  of  10  to  12  feet  of  the  oolitic  stone  quarried,  along  with 
12  to  15  feet  of  the  underlying  (Harrodsburg)  limestone,  upon  which 
the  oolitic  lies  quite  comformably  separated  by  a  stylolite  (crowfoot)  aeam. 

Along  the  railway,  further  south,  half  a  mile  south  of  the  city  limits, 
there  are  several  rock  cuts  in  which  the  oolitic  stone  is  exposed  in  the 
bottom  of  the  cut,  overlain  by  25  to  30  feet  of  compact  limestone,  which 
contains  layers  of  partly  oolitic. 

About  a  quarter  of  a  mile  south  of  the  limekiln  above  mentioned, 
are  two  other  limekilns  on  the  east  side  of  the  railroad,  and  on  the  east 
aide  of  the  ravine  opposite  these  kilns  is  the  best  exposure  of  the  oolitic 
stone  in  this  vicinity.  Considerable  stone  has  been  quarried  by  hand. 
There  is  no  sign  of  any  channeling.  It  is  probably  as  handsome  a  stone 
as  any  in  the  oolitic  region,  and  one  wonders  on  looking  at  the  quarry 
why  it  was  abandoned.  It  is  true,  the  bed  is  thin,  much  below  the  aver- 
age for  the  region — about  20  feet.  But  on  the  ether  hand  there  is  little 
waste  and  little  stripping.  It  is  both  overlain  and  underlain  by  a  com- 
pact, dull-looking  limestone.  The  thickness  overlying  varies  from  0  to 
3  or  4  feet  along  the  bluff,  and  the  slope  back  from  the  edge  of  the  bluff 
is  very  gentle.  Despite  the  fact  that  the  bad  it  thin,  it  is  a  more 
promising  locality  than  many  that  are  worked  elsewhere. 

EAST    AND  NORTHEAST  OF  BEDFORD. 

-All  the  quarries  east  and  northeast  of  Bedford,  with  one  exception, 
were  in  operation  the  past  summer  (1896),  but  operated  on  a  very  small 
scale  compared  with  what  tbey  had  evidently  done  in  previous  years. 
There  are  two  large  quarries  on  the  east  side  of  Bedford  bordering  on  the 
city  limits,  one  of  which,  the  Blue  Hole  quarry,  ranks  among  the  largest, 
the  oldest  and  best  known  in  the  area. 

The  Blue  Hole  quarry  was  first  opened  by  Nathan  Hall,  as  has  been 
previously  noted.  In  1878  the  property  was  purchased  by  the  Hinsdale 
Doyle  Granite  Company,  who  put  in  a  complete  equipment  for  quarrying, 
and  built  a  switch  nearly  a  mile  long  to  the  L.,  N.  A.  &  C.  railroad. 
Later  the  company  was  reorganized  as  the  Chicago  and  Bedford  Stone 
Company,  in  whose  possession  it  now  is. 

The  general  features  of  the  stone  are  similar  to  those  south  of  Bedford. 
The  bed  is  comparatively  thin  (from  20  to  30  feet),  overlain  by  a 
compact,  impure  limestone,  and  underlain  by  the  hard,  semi-crystalline 
Harrodsburg  limestone.     The  watercourses  have  cut  deep  ravines  into 
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the  limestone,  exposing  the  oolitic  stone  near  the  heads  of  the  ravines  in 
and  near  the  bottom,  hut  the  rapid  descent  of  the  streams  leaves  the 
oolitic  bed  oh  the  slope  of  the  hills,  generally  as  a  rather  prominent 
ledge,  down  the  ravine. 

The  most  serious  drawback  to  more  extended  operations  is  the  heavy 
stripping.  In  both  of  the  quarries  east  of  town  the  oolitic  stone  has 
been  quarried  back  into  the  bluff  until  the  overlying  material  is  25  to  40 
feet  thick. 

In  the  Blue  Hole  quarry  work  has  been  abandoned  on  the  south  side 
of  the  valley,  and  is  being  extended  east  along  the  north  side  of  the 
valley. 

The  greater  part  of  the  stone  has  a  fine,  homogeneous  grain,  but  there 
are  a  few  streaks  coarsely  fossiliferous,  a  conspioious  one  along  the  south 
side  of  the  valley  which  shows  plainly  on  the  old  channeled  quarry  face 
where  it  is  scaling  off  or  exfoliating.  The  scaling  over  the  south  wall 
extends  to  a  height  of  10  to  12  feet  from  the  bottom,  but  is  the  worst 
in  the  coarsely  fossiliferous  layer.  It  is  evidently  due  to  freezing  on  the 
wet,  fresh  surface,  as  the  waste  stone  in  the  dump  shows  no  crumbling. 
There  are  several  stylolite  seams  and  a  number  of  joint  seams.  Both  the 
blue  and  the  buff  colore  occur. 

All  the  work  in  late  years  has  been  on  the  north  side,  where  the  stone 
appears  to  be  uniform  in  texture  and  does  not  have  so  many  stylolite 
seams.  The  few  joint  seams  that  occur  are  small,  and  there  is  compara- 
tively little  waste  in  the  oolitic  bed,  but  the  stripping  is  very  heavy. 
They  are  starting  the  fifth  channel  cut  near  the  north  end  of  the  opening. 

Immediately  north  of  the  opening  of  the  Blue  Hole  quarry  is  an  old 
quarry,  the  Nathan  Hall  quarry,  said  to  be  one  of  the  oldest  quarries  in 
the  region,  worked  many  years  ago,  before  the  use  of  the  channeler, 
when  the  work  was  done  by  band.  On  the  old  quarry  face  and  on  the 
loose  boulders  the  only  effect  of  exposure  observable  is  in  the  darkening 
of  the  surface. 

The  Battel  Quarry,  opened  by  the  Bedford  Blue  Stone  Company  in 
1890,  shows  on  the  present  quarry  face  six  to  ten  feet  of  shelly,  weath- 
ered semi-oolitic  limestone  underlain  by  25  to  30  feet  of  compact  im- 
pure limestone  and  23  feet  of  clean  oolitic  stone,  three  or  four  feet  of 
"aoapstone"  and  18  feet  of  hard  blue  semi- crystalline  limestone  which 
contains  considerable  carbonaceous  matter  and  iw  now  being  quarried. 
They  went  down  into  this  second  channel  cut  this  summer,  but  have  quar- 
ried none  of  it  for  the  market  so  far. 

In  the  middle  of  the  quarry  the  blue  stone  extends  to  the  top  of  the 
oolitic  bed,  but  at  either  end  the  buff  stone  occurs  in  the  upper  part  of 
the  bed.  As  the  parting  between  the  blue  and  the  buff  is  quite  irregular 
there  is  considerable  mixed  stone.  The  buff  runs  deeper  at  and  near  the 
joints. 
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The  Brown  Quarry.  The  Brown  quarry,  opened  by  the  BodenschaU- 
Bedford  Stone  Company  in  1890,  is  about  half  a  mile  northeast  of  the 
city  limits  and  more  than  a  mile  north  of  the  E.  &  R.  railway,  with 
which  it  is  connected  by  a  branch  joining  the  main  line  at  the  mill 
of  the  Bedford  Stone  Mill  Company.  The  oolitic  stone  is  thicker 
than  at  the  Blue  Hole  quarries,  but  there  is  much  more  waits  rock. 
There  are  more  stylolitic  seams  and  the  joints  are  more  deeply 
weathered  than  further  south.  There  are  two  openings,  one  on  each 
side  of  the  railway  track.  The  upper  (eastern)  one  baa  been  channeled 
five  channel  cuts  deep.  The  one  on  the  lower  (west)  side  shows  five  cuts, 
and  the  bottom  covered  with  water  may  conceal  one  or  two  more.  There 
appears  to  have  been  very  little  stone  quarried  here  this  year  (1890). 
The  large  amount  of  waste  stotie  probably  makes  it  unprofitable  at  the 
present  price  of  stone.  This  stone  is  used  for  monumental  purposes  al- 
most altogether,  very  little  building  stone  being  quarried. 

The  Salem-Bedford  Quarry  is  about  a  quarter  of  a  mile  northwest  of  the 
Brown  quarry  and  about  half  a  mile  northeast  of  the  Salem-Bedford 
mill.  The  quarry  was  opened  and  the  mill  built  in  1892.  There  are 
three  separate  openings,  all  of  which  are  idle  (July,  1896),  whether  per- 
manently or  temporarily  abandoned  is  not  known.  The  numerous  stylo- 
litic (crowfoot)  seams  and  the  irregularity  of  the  parting  between  the 
buff  and  the  blue  are  the  objectionable  features.  Most  of  the  stone  that 
can  be  obtained  free  from  these  defects  is  good  stone ;  only  ia  one  place 
was  it  found  to  be  coarsely  fossiliferous.  The  most  promising  opening  of 
the  three  is  the  last  one  made,  the  one  furthest  west.  Only  two  channel 
cute  have  been  made  in  it,  the  upper  showing  the  weathering  influences, 
but  the  second  showing  a  fair  quality  of  blue  stone. 

The  Standard  Quarry  was  opened  in  1893  by  tbe  Standard  Stone  Com- 
pany about  one  mile  northwest  of  Bedford  on  a  branch  of  the  Bedford 
Bait  Railway. 

Both  buff  and  blue  stone  are  obtained  of  a  medium  fine  uniform 
grain.  The  east-west  joint  seams  are  numerous,  but  are  not  much  weath- 
ered, mostly  close  joints.  The  quarry  stone  is  overlain  by  12  feet  to  15 
feet  of  compact  sandy  and  a  coarsely  crystalline  limestone.  The  thick- 
ness of  the  oolitic  stone  is  about  25  feet. 


THE  HELTON  VILLE  LIMESTONE  STRIP.* 

Commencing  at  Limestone  Hill,  eight  miles  southeast  of  Bloomington, 
and  extending  east  of  south  through  Heltonville  to,  and  probably  be- 
yond, Fort  Ritner,  Lawrence  County,  is  a  band  of  limestone  from  one- 
half  to  one  and  a  half  miles  in  width,  bordered  sharply,  both  east  and 

■All  tb*  matter  under  thi«  heed  end  the  Mitchell  Hollow,  Fort  Ritner  and  Flihinf  Creek 
diltriet*  wm  written  by  Mr.  Slebentbel. 
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west,  by  Knobetone,  tad  known  in  that  neighborhood  as  the  "Limestone 
Strip."  Isolated  patches  of  similar  limestone  occur  north  of  this  strip 
and  in  line  with  it.  The  strip  is  well  developed  in  the  vicinity  of  Hel- 
tonville, Lawrence  County,  where  it  gives  exposures  of  the  HarrodBburg, 
Bedford  Oolitic  and  Mitchell  limestones. 

At  many  points  the  Knobetone  contains  intercalated  lenticular  beds  of 
limestone,  and  it  is  possibly  conceivable  that  the  conditions  which  pre- 
vailed while  these  beds  were  being  deposited  might  have  been  extended 
over  a  narrow  territory  like  the  Helton  ville  strip.  However  the  fact, 
first,  that  Knobetone  has  not  been  found  overlying  this  limestone,  and 
second,  that  it  shows  the  lithological  nicies  of  the  Harrodsburg,  the  Bed- 
ford Oolitic  and  the  Mitchell  limestones,  and  the  faunas  of  these  forma- 
tions, identifies  it  with  them  and  shows  conclusively  that  it  is  a  narrow 
band  of  those  formations,  occupying  a  depression  in  the  Knobetone,  and 
not  an  included  member  of  the  Knobstone. 

This  depression  may  have  resulted  from  a  double  fault  or  may  be  an 
old  erosion  channel.  Some  things  seem  to  point  to  one  as  the  origin  and 
some  te  the  other.  The  facts  at  hand  incline  us  to  the  latter  view.  The 
most  palpable  objection  to  this  view  is  the  fact  that  no  non-conformity 
exists  between  the  Knobetone  and  the  Harrodsburg  limestone  at  their 
contact  a  few  miles  west  of  the  strip.  Another  objection  is  that  the  bot- 
tom of  the  channel,  at  present  at  least,  is  not  at  all  of  uniform  elevation 
throughout  its  length.  The  principal  objections  to  the  view  of  a  double 
fault  are  two — at  no  point  was  a  direct  vertical  contact  of  limestone  and 
Knobstone  visible,  nor  was  there  to  be  seen  any  of  the  tilting,  crushing 
and  shattering  which  usually  accompanies  faulting.  On  the  other  hand, 
as  the  vicinity  of  the  contact  line  is  approached  the  shaly  members  of 
the  limestone  become  more  and  more  argillaceous  and  apparently  pass 
over  into  the  Knobetone.  To  determine  the  exact  conditions  under 
which  the  limestone  strip  was  laid  down  would  require  more  extended 
study  than  was  consistent  with  the  scope  of  this  report.  What  has  been 
done  was  to  trace  upon  the  accompanying  maps  the  outcrop  of  the  Bed- 
ford oolitic  and  to  examine  the  bed  more  carefully  at  the  places  where 
it  is  now  being  quarried,  namely  at  Heltonville  and  Fort  Ritner. 

The  Heltonville  Oolitic  Limestone  Company  opened  a  quarry  in  1890 
in  the  vicinity  of  Heltonville,  T.  6  N.,  R.  1  E.,  sec.  25,  H.  W.  N.  W. 
qr. ,  wbicb  is  equipped  with  two  Ward  well  channelers,  steam  drill,  der- 
rick, power,  etc.,  and  employs  from  10  to  25  men.  Three  channel  cuts 
six  feet  six  inches  each  are  made  in  fine-grained  buff  oolitic,  and  below 
that  is  channeled  10  feet  of  so-called  Troy  marble.  The  latter  is  a 
massive  bryozoic  development  of  the  upper  member  of  the  Harrodsburg 
limestone.  It  does  not  take  a  very  good  polish  owing  to  the  openness  of 
the  bryozoa,  but  on  a  bedway  face  the  lacework  effect  of  the  delicate 
bryozoa  is  very  beautiful.     Along  the  south  bluff  of  Leatherwood  Creek 
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just  north  and  east  of  the  Heltonville  quarry  the  oolitic  is  very  fine 
grained  and  white.  About  a  half  mile  np  the  creek  from  the  quarry 
the  limestone  is  shut  off  sharply  by  the  Knobstone.  The  oolitic  cape 
the  ridge  across  the  creek  north  of  the  quarry,  as  indicated  on  the  map 
(Bedford  sheet),  and  shows  in  two  small  patches  in  section  31  of  town- 
ship 6  north,  range  2  east.  South  of  these  occurrences  no  oolitic  is  met 
with  until  in  the  vicinity  of  Fort  Ritner. 


SOUTHEAST   OF  BEDFORD. 

Miteheli  Hollow,  Palettine,  Fort  RUner,  Rock  IAck,  Fithing  Greek. 

The  Tanyard  Stone  Company,  organized  in  1890,  opened  the  Mitchell 
liolUnc  i/iuirry  on  the  Bedford  branch  of  the  B.  &  O.  8.-W.  Railway, 
about  three  miles  southeast  of  Bedford  (T.  5  N. ,  R.  1  E. ,  sec.  30,  sw.  }). 
The  quarry  in  1892  passed  into  the  hands  of  the  Bedford  Stone  Cempany, 
by  whom  it  was  abandoned  in  1893. 

The  oolitic  limestone  here  is  about  33  feet  in  thickness,  overlain  by  a 
six-inch  stratum  of  dark  blue  shaley  limestone  containing  many  small 
cup  corals,  which  is  in  turn  overlain  by  eight  feet  of  massive,  fine-grained 
buff  and  blue  Mitchell  limestone  with  a  spongy  weathering.  The  oolitic 
is  divided  by  three  bad  toenail  seams  into  four  beds  which,  beginning  at 
the  top  are  respectively  three  feet,  16  feet,  five  feet,  and  nine  feet  in 
thickness.  The  upper  bed  is  medium  fine  grained,  mixed  buff  and  blue, 
badly  cross-bedded  and  fractures  along  the  cross- bedding.  The  second 
bed  is  the  principal  quarry  bed.  It  is  of  medium  fine  grain,  but  con- 
tains patches  of  much  coarser  stone,  is  badly  cut  up  by  vertical  seams, 
and  badly  mixed  buff  and  blue.  These  latter  features  caused  the  quarry 
to  be  abandoned.  The  third  bed  is  rather  coarse  grained  dark  bine  lime- 
stone. The  fourth  bed  was  concealed  by  water  at  the  time  of  my  visit, 
but  is  probably  similar  to  the  third  bed. 

The  Tanyard  Creek  Stone  Company,  incorporated  at  Chicago  in  1890, 
opened  a  quarry  and  built  a  mill  on  Tanyard  Oreek  just  north  of  Pales- 
tine Station  on  the  B.  &  O.  S.-W.  Railroad.  The  property  was  sold  in 
1892  to  the  White  River  Stone  Company,  who  made  a  new  opening  about 
a  quarter  of  a  mile  southeast.  This  was  sold  under  foreclosure  in  1896 
to  the  Bedford  Sterling  Stone  Company,  who  are  at  present  operating  the 
quarry,  known  as  the  Tanyard  or  White  River  quarry.  The  stone  has  a 
rather  coarse  grain,  and  is  both  buff  and  blue  in  color,  with  considerable 
mixed  stone,  due  to  the  intermingling  of  the  two  colors.  Some  of  the 
blue  stone  is  exceptionally  dark  in  color,  caused  by  an  excess  of  carbon* 
aceous  matter.  It  acquires  a  deeper,  darker  color  on  exposure,  possibly 
due  to  the  heat  of  the  sun  drawing  the  carbonaceous  matter  to  the  surface. 
The  stone  has  been  quarried  four  channel  cuts,  about  25  or  26  feet  deep. 
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There  ere  no  bedding  seams  except  a  stylolitic  l»yer  near  the  top  of  the 
quarry,  and  the  joint  or  wall  seams  are  not  numerous.  There  is  bat 
little  waste  in  the  quarry,  except  from  the  mixed  colon,  which  is  waste 
only  in  first-class  dimension  stone,  and  may  be  need  for  bridge  or  founda- 
tion stone.  The  oolitic  stone  is  overlain  by  four  to  15  feet  of  sandy  clay, 
which  contains  remnants  of  compact  stratified  limestone.  There  is  a  mill 
with  two  gangs  of  saws  at  the  quarry.  There  is  another  smaller  opening 
about  100  yards  west  of  the  one  above  described  from  which  bridge  stone 
has  been  quarried. 

Fort  Riirwr  District. — A.  Luediktfs  quarry  is  in  the  southwest  quarter 
of  section  11,  4  north,  2  east,  about  a  mile  and  a  half  east  of  north  of 
Fort  Ktner.  It  works  an  isolated  patch  of  oolitic  similar  to  the  occur- 
rence at  Heltonville  and  lying  in  the  same  limestone  belt  The  site  was 
first  prospected  in  1858  by  one  Needham,  who  afterward  located  the 
Salem  quarries.  It  was  first  opened  in  1860  by  George  A.  Smith,  who 
shipped  stone  that  year  to  Cincinnati  for  Lincoln  Park.  He  was  suc- 
ceeded by  Enoch  Dixon,  who  operated  the  quarries  many  years,  employ- 
ing 10  to  15  men.  Dixon  was  later  succeeded  by  the  present  owner,  A. 
Luedtke.  The  quarry  has  no  switch  connection,  but  the  stone  is  hauled 
en  wagons  to  the  B.  &  O.  8.  R'y  at  Fort  Ritner.  The  market  has  been 
mainly  local,  the  stone  being  used  for  bridge  piers,  etc.,  and  buildings  in 
Seymour,  Brownstown,  etc.  The  ledge  shows  eight  feet  of  good  quality 
very  light  buff  stone  underlain  by  four  to  six  feet  of  good  blue  stone, 
which  takes  a  nice  polish.  The  oolitic  stone  is  overlain  by  a  flaggy,  blue 
stone  which  has  been  quarried  extensively  for  flagging  and  curbing.  A 
hand-power  derrick  is  the  only  piece  of  machinery  at  the  quarry. 

C.  Dixon's  quarry,  which  lies  just  over  the  hill  east  of  the  Luedtke 
quarry  near  the  center  of  section  11,  4  north,  2  east,  has  been  but  re- 
cently opened,  and  has  about  the  same  thickness  of  oolitic.  The  upper 
part  is  a  very  good  quality,  but  the  lower  portion  is  coarser-grained  and 
quite  fo&siliferous.  Very  little  stone  has  been  taken  out  except  for  a  few 
monument  bases,  and  there  is  not  even  a  derrick  at  this  quarry. 

Rock  Lick  District. — Two  quarries  have  been  opened  in  this  district, 
both  abandoned  several  years  since.  The  quarries  are  reached  by  a 
branch  from  the  B.  &  0.  8.-W.  R'y,  leaving  the  main  line  just  east  of 
Mitchell. 

The  first  quarry  opened  was  the  Big  Four  quarry.  The  quarry  which 
is  near  the  center  of  section  31,  4  north,  1  east,  was  opened  in  1889  by 
parties  from  Mitchell,  and  abandoned  after  three  or  four  months.  The 
oolitic  limestone,  which  shows  to  a  depth  of  14  feet,  is  coarse- grained 
and  has  a  very  fetid  odor  on  fresh  fracture.  Two  outs  were  channeled, 
which  disclose  many  bad  seams.  The  hill  rises  steeply  from  the  quarry 
opening,  and  the  stripping  soon  becomes  very  heavy.  These  causes  led 
to  the  early  abandonment  of  the  quarry. 
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Leeds,  Chanler  &  Starr,  of  Chicago,  in  February,  1890,  opened  a 
quarry  400  yards  north  of  the  preceding.  Two  five-foot  buff  cute  were 
made  and  taken  out,  and  a  third,  a  blue  one,  channeled  but  never  taken 
out  The  two  buff  cute  are  traversed  by  three  horizontal  "toenails," 
which  have  thickening  and  thinning  shaly  places.  Three  large  vertical 
seams  run  back  into  the  bluff.  The  rock  is  very  hard  and  injured  by 
mixing  of  colors.  It  is  not  very  foesiliferous.  The  total  thickness  is 
not  less  than  18  to  20  feet,  which  is  above  the  average  in  this  neighbor- 
hood. 

Fithing  Greek  LHstrutL — The  productive  area  of  Fishing  Greek  includes 
the  outcrop  on  both  sides  of  the  creek  south  from  Lawrenceport  for  a  dis- 
tance of  two  miles.  A  good  quality  of  fine-grained  buff  oolitic  stone  out- 
crops in  the  street  in  the  south  part  of  the  village  and  shows  at  different 
points  along  the  roadside  south  for  a  mile  and  a  half.  Where  the  Mitchell 
and  Bono  road  crosses  Fishing  Creek  at  the  south  side  of  section  35,  town- 
ship 4  north,  range  1  east,  the  oolitic  shows  to  a  depth  of  30  feet  on  the 
west  side  of  the  creek  and  to  a  depth  of  40  feet  on  the  east  side.  The  sec- 
tion exposed  on  the  west  side  shows,  eight  feet  from  the  bottom  of  the 
oolitic,  three  feet  of  shaly  limestone  and  two  feet  of  shattery  limestone, 
which  do  not  appear  on  the  east  side,  where  the  grain  also  seems  finer. 
Bores  in  this  neighborhood  report  from  24  to  43  feet  of  buff  oolitic. 
Along  the  drain  which  flows  into  the  creek  from  the  east,  just  south  of 
the  road  referred  to,  the  oolitic  shows  to  a  depth  of  40  feet,  the  upper  15 
feet  of  which  is  a  fine  quality  of  fine-grained  oolitic  and  the  remainder  fair 
quality,  all  showing  good  weathering  qualities.  In  the  northeast,  south- 
west quarter,  section  2,  3  north,  1  east,  the  west  bluff  of  Fishing  Creek 
shows  36  feet  of  oolitic  limestone,  the  upper  10  feet  of  which  is  fair 
medium,  fine-grained,  underlain  by  six  feet  of  splendid  fine-grained,  un- 
derlain in  turn  by  20  feet  of  medium,  coarse-grained,  but  fair  quality  of 
oolitic  stone.  The  weathering  qualities  of  each  member  is  of  the  best. 
Taken  all  in  all  tbe  Fishing  Creek  district  is  one  of  the  most  promising 
in  the  oolitic  belt,  and  fully  deserves  the  development  which  awaits  it 
at  no  greatly  distant  date. 

Salem  and  vicinity. — Time  did  not  permit  a  detailed  study  of  the  area 
much  south  of  Bedford  or  a  detailed  mapping  of  the  area  south  of  that 
shown  on  the  Bedford  sheet.  But  a  brief  examination  was  made  of  tbe 
Salem  quarries  and  one  or  two  others  in  the  vicinity  and  the  notes  here 
recorded  in  the  absence  of  more  detailed  work. 

The  quarry  of  the  Salem  Stone  and  Lime  Company,  now  the  Salem- 
Bedford  Stone  Company,  is  on  the  south  side  of  the  Monon  Railway, 
about  half  a  mile  west  of  the  town  of  Salem.  The  quarry  was  for  many 
years  worked  quite  extensively  and  produced  some  excellent  building 
stone  which  went  into  fine  buildings.  Tbe  Georgia  State  House  is  con- 
structed of  this  stone,  as  is  the  Salem  Court  House,  one  of  the  neatest 
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court  houses  in  western  Indiana  (see  plate  XXXVIII).  There  are  a  half 
dozen  different  but  closely  adjoining  openings  along  the  bluff  running  south 
from  the  railway  on  the  west  side  of  the  branch  road  made  by  the  com- 
pany. The  bottom  of  the  stone  is  concealed  either  by  water  or  debris  at 
present,  so  that  the  total  thickness  of  the  stone  is  not  shown.  The  walls 
show  from  three  to  fire  channel  cuts,  or  from  20  to  30  feet,  with  three  to 
20  feet  of  rock  and  soil  stripping.  No  stylolitic  (crowfoot)  seams  were 
observed.  There  are  a  few  incipient  bedding  seams  and  some  cross-bed- 
ding, rather  pronounced  in  a  few  places.  There  are  a  few  joiut  seams, 
but  they  are  neither  large  nor  numerous. 

The  stone  has  a  medium  fine  grain ;  no  large  fossils  were  observed. 
The  greater  part  of  the  stone  is  buff,  yet  in  a  few  places  a  little  blue 
stone  occurs. 

There  is  a  large  stone  mill  and  a  number  of  limekilns  at  the  quarry, 
but  the  mill  is  now  idle.  Most  of  the  channelers  have  "been  removed 
and  there  appears  to  be  very  little  dimension  stone  being  quarried 
(1896). 

A  unique  feature  of  this  quarry  is  the  absence  of  the  large  dump  piles 
of  waste  stone,  the  universal  accompaniment  of  the  quarries  elsewhere. 
The  explanation  of  this  is  found  in  the  limekilns  at  the  quarry,  where  all 
the  waste  stone  is  burnt  to  quicklime  and  marketed  in  that  form.  The 
only  stone  that  is  being  quarried  at  present  (July,  1696)  is  the  broken 
stone  for  lime  burning  (see  p.  336). 

On  the  north  side  of  the  Monon  Railway,  on  the  west  side  of  Salem, 
there  is  a  large  quarry  in  the  limestone  underlying  the  oolitic  (the  Har- 
rodsburg  stone),  where  limestone  is  quarried  and  crushed  in  a  steam 
crusher  for  railway  ballast.  Stone  is  shipped  from  this  crusher  at  the 
rate  of  80  to  100  cars  per  day  (July,  18it6).  There  are  two  varieties  of 
stone — a  compact  blue  stone  with  conchoidal  fracture  and  a  gray  crystal- 
line stone.  At  Spergen  Hill,  four  miles  east  of  Salem,  is  an  outcrop  of 
oolitic  limestone  famous  for  the  great  number  of  well-preserved  fossils 
which  it  contains.  It  is  probably  one  of  the  most  prolific  fossil  locali- 
ties in  the  Stale.  Many  of  these  fossils  are  pictured  and  described  in 
the  12th  Annual  Report  of  the  State  Geologist  of  Indiana,  1882.  The 
stone  has  but  little  economic  value  in  this  locality. 

Twin  Oreek. — On  Twin  Creek,  about  two  miles  north  of  Smedley  Sta- 
tion on  the  Monon  Railway,  and  seven  or  eight  miles  north  of  west  from 
Salem  is  a  promising  outcrop  of  oolitic  limestone.  It  is  exposed  on  both 
sides  of  the  creek  in  bold  cliffs  at  or  near  the  top  of  the  bluff,  in  some 
places  forming  perpendicular  or  overhanging  ledges.  There  are  clean 
exposures  of  not  less  than  25  to  30  feet*  of  oolitic  stone  and  tbe  total 
thickness  may  he  greater  than  that,  as  in  no  one  place  are  both  the  top 
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and  bottom  of  the  bed  clearly  exposed.  A  few  small  stylolitic  seams 
were  observed,  and  there  are  a  few  joint  seams,  all  of  which  appear  to 
be  regular.  The  weathered  surface  is  in  most  places  comparatively  even 
and  smooth. 

The  bluff  at  one  place  shows  25  to  30  feet  of  massive  oolitic  limestone 
overlain  by  10  to  20  feet  of  coarse,  partly  oolitic  laminated  stone,  over- 
lain by  8  to  10  feet  of  earthy,  sandy  limestone  overlain  by  blue  limestone. 
The  massive  ledge  has  a  fairly  uniform  texture  of  medium  fineness  and 
buff  color.  It  appears  to  be  a  little  more  crystalline  and  harder  than 
the  stone  further  north. 

The  Twin  Creek  Stone  Land  Company  of  Salem,  who  own  the  greater 
part  of  this  blurt  on  the  east  side  of  the  creek,  sent  in  samples  for  test- 
ing, the  results  on  which  show  for  the  crushing  strength : 

Tested  on  natural  bed,  No.  1 11,700  pounds  per  square  inch. 

Tested  on  natural  bed,  No.  2 0,900  pounds  per  square  iuch. 

Tested  on  natural  bed,  No.  3 11,100  pounds  per  square  inch. 

Tested  on  edge,  No.  4 8,900  pounds  per  square  inch. 

The  average  of  all  being  9,400,  the  average  on  the  natural  bed,  9,900; 
but  as  No.  2  was  an  imperfect  sample,  the  side  chipping  off  before  break- 
ing, the  average  for  the  good  specimens  on  the  natural  bed  would  be 
1 1 ,400,  a  result  higher  than  that  for  any  of  the  other  specimens  of  oolitic 
limestone  tested  in  the  same  lot  with  one  exception.  The  absorption 
shows  it  about  equal  to  the  average  oolitic  limestone  in  this  respect,  1  in 
31.  Its  specific  gravity  is  a  little  higher  than  any  of  the  other  lime- 
stones tested.  The  chemical  analysis  shows  it  to  be  a  very  pure  carbon- 
ate of  lime,  closely  resembling  the  oolitic  stoue  from  other  localities  in 
this  respect. 

Chemical  Analygia  of  Twin  Creek  Oolitic  IAwestone.* 

Psroent.     Perceut. 

Residue  insol.  in  acid 0.70 

Lime  (CaO) 54.97 

Or  lime  carbonate  (CaCOa) 98.16     ' 

Magnesia  (MgO) 46 

Or  magnesia  carbonate  (MgCO,) .iff 

Carbon  dioxide  (COj) 43.68 

Alumina  and  ferric  oxide 15 

Total 100.02 

There  has  not  been  sufficient  work  done,  in  this  locality  to  fully  estab- 
lish the  quantity  of  good  stone.  However,  the  little  work  that  has  been 
done  (see  plate  SXSV1)  only  strengthens  the  favorable  impression  that 
one  gains  from  observing  the  outcrop.  Unless  defects  are  brought  to  light 
by  further  development,  that  do  not  now  appear,  we  may  expect  to  find 
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this  a  productive  locality  in  the  future.  See  the  accompanying  illustra- 
tion!, plates  XXXVI  and  XXXVII. 

Stone  Tor  local  me  has  been  quarried  on  the  bluffs  on  each  side  of  Twin 
Creek  for  a  number  of  years. 

Oolitic  stone  is  reported  south  from  Salem  to  the  Ohio  River,  but  no 
opportunity  was  offered  to  examine  it.  So  far  as  could  be  ascertained,  it 
has  been  quarried  at  only  one  locality,  Stockslager's  quarry,  near  Mauck- 
port,  in  Harrison  County,  on  land  now  owned  by  David  W.  Jacobs. 
The  quarry  has  not  been  operated  for  a  number  of  years.  A  chemical 
analysis  of  the  stone  is  given  iu  the  table  on  page  320.  The  stone  is  said 
to  be  whiter  and  more  oolitic  than  that  near  Bedford.  Some  of  it  has 
been  burned  to  lime  and  is  said*  to -yield  a  pure  white  lime,  which, 
besides  its  local  use,  is  said  to  have  been  shipped  sooth  on  the  rivers  to 
Mississippi  and  Louisiana  for  use  in  purifying  sugar. 


CHAPTER  V. 

OOLITES  AND  OOLITIC  LIMESTONES  IN  GENERAL,  f 

Definition.  The  word  oolite  literally  means  egg-like,  more  specifically, 
like  fish-eggs,  and  is  used  to  designate  rocks  made  up  wholly,  largely  or 
partly  of  rounded  particles,  resembling  fish-eggs  in  shape  and  often  in 
size.  The  term  oolite  is  sometimes  limited  to  rock  composed  entirely  or 
nearly  so  of  the  rounded  particles,  using  the  term  oolitic  limestone  if 
there  is  much  other  material  with  the  rounded  particles.  Hence  we  have 
the  expression  "more  oolitic"  or  "less  oolitic,"  as  the  proportion  of 
rounded  particles  to  the  whole  mass  increases  or  decreases.  The  word  is 
used  with  different  signification  by  different  writers,  as  will  appear  in  the 
following  pages. 

The  greater  part  of  the  literature  on  the  subject  is  in  German,  par- 
ticularly on  the  structural  part.  The  French  and  English  have  written 
a  great  deal  on  the  stratigraphy  and  paleontology  of  the  oiiltte  of  Cre- 
taceous age,  but  very  little  on  the  petrographic  character  of  the  rocks. 
The  Americans  have  very  little  on  the  subject,  as  it  is  not  a  widespread 
formation  in  this  country,  and  regions  where  it  does  occur  have  not  been 
studied  very  thoroughly. 

•  Jo  bo  Collett,  Report  on  Harrison  County.  Gaol.  Sun.  of  Ind.,  1878,  p. 112,  where  ■  abort 
description  of  the  stone  is  iiven. 

t  Thar*  is  do  (ensile  difference  Between  pisolite  and  oolite,  tha  only  distinction  belns 
that  of  lb*  >i>a  of  tha  conitiiuenU.  As  opinion!  differ  *J  t*  where  to  draw  the  Una,  the  piae- 
Hte  will  be  considered  In  this  paper  limply  aa  a  Tariety  ef  oOlite. 
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The  moat  specific  treatment  of  the  subject  is  in  Zirkel's  Lehrbuch  der 
Petrographie,  to  which  we  are  indebted  almost  entirely  for  the  following 
classification. 

Varietxet  tfoS&te. — On  the  basis  of  composition,  oolites  may  be  divided 
into  calcareous,  siliceous,  argillaceous  and  ferruginous.  The  first  is  the 
largest  and  most  important  class,  the  others  much  more  limited  in  their 
occurrence,  and  the  following  remarks  refer  almost  wholly  to  the  cal- 
careous or  lime  oolites. 

The  little  spheroids  are  sometimes  made  up  of  concentric  layers,  some- 
times radially  fibrous,  sometimes  both,  sometimes  neither.  This  gives  a 
suggestion  for  a  division  of  the  subject  into  (1)  oolites  proper,  (2)  oblith- 
oids,  (3)  pseudoblites. 

I.  Oolite*  proper,  or  oolites  in  the  narrow  sense,  include  those  with  a 
distinct  concentric  or  radiated  structure,  and  may  include  three  varieties : 
(1)  The  first  or  Carlsbad  type  is  made  up  of  concentric  shells  of  ara- 
gonite  with  no  radial  fibres,  the  negative  vertical  axes  of  the  aragonite 
having  a  more  nearly  tangential  direction,  except  in  the  outer  periphery, 
where  they  stand  radial.  (2)  In  the  second  variety  the  spheroids  are 
formed  of  more  or  leas  concentric  layers,  the  individual  layers  consisting 
of  small  radial  calcite  fibres,  which  have  a  negative  principal  axis  nearly 
radial,  the  usual  structure  of  the  oolite  grains  of  the  English  Jura  and 
the  larger  grains  of  the  rogen  stein.  In  the  rogenstein  a  fine  layer  of  clay 
often  separates  the  individual  layers  of  calcite.  (3)  A  third  variety  has 
radiated,  but  no  concentric  shelly  structure — many  of  the  smaller  rogen- 
stein grains. 

In  all  three  of  the  above  varieties  the  grains  have  a  kernel  of  foreign 
material  which  may  be  quartz,  feldspar,  limestone,  shell  fragments,  ori- 
noid  pieces,  foraminifera,  bryozoa,  coral  sand,  or  fragments  of  oolite 
itself.  In  the  so-called  Riesen  oolite  (giant  oolite)  of  Basso  Mattolino  the 
kernel  of  the  large  pisolitic  grains  consists  of  a  coarse  aggregate  of  either 
calcite  or  dolomite  grains  with  stratified  iron  oxide. 

II.  The  second  generical  class,  oiiiiiftowZs,  or  oolite  in  the  broad  sense, 
may  be  subdivided  into  four  varieties : 

1.  Consisting  of  concentric  layers  of  alternating  zones  of  very  fine 
crystals  and  coarse  crystals.  The  layers  may  be  alike  chemically,  but 
vary  greatly  in  structure,  color,  shape  and  size. 

2.  A  second  variety  in  which  the  concentric  structure  is  a  marked 
chain-like  folding  upon  one  another. 

3.  The  concentric  separation  of  the  inner  part  of  the  spheroid  by 
foreign  coloring  matter. 

There  is  no  radial  structure  and  no  foreign  kernel  in  any  of  these  three 
varieties. 

4.  A  fourth  variety  consists  of  those  made  up  of  many  systems  of 
tufted  calcite  rays  thrust  upon  one  another. 
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III.  PtettdoolUa.  A  third  class,  still  further  removed  from  the  true 
oolites,  iB  the  pseudoblite  which  has  only  the  outer  rounded  form  in  com- 
mon with  the  other  classes.     Four  varieties  are  given : 

1.  In  which  the  rounded  bodies  have  only  a  slight  local  difference 
from  the  matrix.  An  individual  structure  wholly  wanting.  The  outer 
limits  not  sharply  denned.  This  may  consist  of  (a)  very  fine  crystalline 
particles  in  a  coarsely  crystallized  mass ;  (b)  coarsely  crystalline  particles 
forming  a  rounded  granular  heap  in  a  finely  crystalline  mass,  and  (c)  the 
spheroidal  parts  formed  by  the  concentration  of  the  colored  bitumen  in 
the  interior. 

2.  Oolitic  grains  consisting  of  rounded  fossil  fragments  covered  here 
and  there  with  a  thin  coating  of  carbonate.  The  oolitic  limestone  of 
Indiana. 

Bteinman  found  these  fragments  covered  with  a  thin  coating  having 
the  microscopic  structure  of  a  sponge.  In  some  of  the  older  Tertiary 
the  kernel  of  gasteropod  shell  is  covered  with  a  vegetable  coating,  Litho- 
thamnium. 

3.  The  apparently  oolitic  grains  are  only  fragments  of  a  crystallized 
granular  limestone,  polished  by  friction  and  cemented  by  limestone. 

4.  In  a  fourth  variety  the  concentric  coatings  form  on  little  insect 
eggs.  Such  were  observed  by  Virlet  d'Aoust  in  the  seas  of  Chaleo  and 
Tecoco  in  Mexico. 

C.  W.  Gumbel*  gives  a  three-fold  division  of  the  subject  into  1,  Ex- 
toiilUhs,  those  formed  by  outward  growth  from  the  interior ;  2,  EnioolUhs, 
formed  by  inward  growth  or  filling  of  a  cavity,  and  3,  IHmorphoiilite,  a 
combination  of  the  two  where  the  interior  of  the  shell  is  filled  with  crys- 
talline material,  and  the  exterior  coated  with  concentric  layers.  This 
includes  only  the  first  division  given  by  Zirkel,  and  does  not  recognize  the 
other  two  divisions. 

Prof.  Merrillf  Bays  tbat  oolitic  limestone  is  made  up  of  carbonate  of 
lime  in  three  forms :  1,  minute  subangular  shell  fragments  ;  2,  concentric 
coatings ;  3,  colorless  crystals  filling  interstices. 

Geikie  says  (Text  Book,  p.  119),  that,  oolite  is  a  limestone  formed 
wholly  or  in  part  of  more  or  less  perfectly  spherical  grains  resembling 
the  roe  of  a  fish,  each  grain  consisting  of  concentric  shells  of  carbonate  of 
lime,  frequently  with  an  internal  radiating  fibrous  structure.  He  does 
not  recognize  Zirkel's  oolithoids  and  pseudoolitee. 

L'Apparent distinguishes  two  varieties:  1,  Extoiilithes,  and  2,  Entoo- 
lites,  as  given  by  Gumbel. 

Prof.'Sorby,  in  his  address  before  the  British  Association,  described 
three  types  of  oolitic  grains :  (1)  Concentric,  as  the  Carlsbad  Bprudel- 
stein ;  (2)  radiate  structure  consisting  of  concentric  layers  of  calcite  with 

•Neuoi  JihrbuehofMin.,  u.  i.  w.,  18T3,  pp.  303-1. 
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their  principal  negative  axes  arranged  radially ;  (3)  recrystaltized  from 
aragonite  into  calcite. 

Barbour  and  Torrey,  in  the  American  Journal  of  Science*,  describe 
two  varieties  of  Iowa  oolite,  one  with  concentric  structure,  another  with 
a  sort  of  brecciated  spherule  composed  of  mosaic  of  exceedingly  small 
fragments  cemented  together  about  a  center.  They  resemble  each  other 
chemically  and  microscopically,  the  distinction  being  a  microscopic  one. 

Dr.  Rothplets,  in  the  American  Geologist, t  describes  a  snow-white 
oolite  of  vegetable  origin  on  the  shore  of  Great  Salt  Lake,  where  the 
lime  is  inclosed  in  the  form  of  rounded  tubercles  which  often  mass  them- 
selves into  larger  irregular  tubercular  bodies  which  always  inclose  numer- 
ous dead  algte  cells. 

He  describes  three  varieties:  (1)  Irregular  tubercular  bodies;  (2) 
spherical  or  oval  forms ;  (3)  long,  thin  rods.  The  rounded  or  oval  forms 
are,  both  by  their  external  form  and  by  the  microscopic  structure,  true 
oolites.  Around  an  immense  nucleus  are  laid  concentric  shells  with 
radial  arrangement  of  the  calcite  crystals.  But  minute  scattered  gran- 
ules occur  in  both  the  nucleus  and  the  shell.  By  dissolving  the  lime 
slowly  in  very  dilute  acid  the  granules  remain  behind  in  exactly  their 
original  position  and  are  seen  to  be  dead  and  crumpled  Glceo  capsa  cells, 
thus  showing  the  vegetable  origin  of  the  oolite. 

Origin  of  cakar&rw  oolitet. — If  we  use  the  term  oolite  in  its  wide 
sense,  we  would  expect  the  different  varieties  to  be  formed  in  different 
ways.  Using  the  term  in  its  restricted  sense,  however,  we  find  different 
opinions  as  to  the  origin. 

Geikie  says  each  grain  consists  of  successive  concentric  shells  of  car- 
bonate of  lime,  frequently  with  an  internal  radiating  fibrous  structure, 
and  was  formed  round  some  minute  particle  of  sand,  or  other  foreign 
body,  which  was  kept  in  motion  so  that  all  sides  could  in  turn  become 
encrusted.  Oolitic  grains  of  this  kind  are  now  forming  in  the  springs  of 
Carlsbad ;  but  they  may,  no  doubt,  also  be  produced  where  gentle  cur- 
rents in  lakes,  or  in  partially  enclosed  areas  of  the  sea,  keep  grains  of 
sand  or  fragments  of  shells  drifting  along  in  water  which  is  so  charged 
with  lime  as  to  be  ready  to  deposit  it  upon  any  suitable  surface. 

Prof.  Merrill  expresses  about  the  same  views,  stating  that  by  the 
evaporation  of  sea  water  the  pellicles  were  deposited  on  the  little  grains 
which  were  kept  in  gentle  motion  by  the  waves.  After  the  elevation 
above  sea  water  the  crystalline  parts  were  deposited.  (Stone,  April, 
1889.) 

Prof.  Seeley,  in  Phillips'  Manual  of  Paleontology,  says  there  can  be 
no  doubt  that  the  formation  is  due  to  the  evaporation  of  the  surface  of 
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the  sea,  bo  that  a  film  was  formed  around  some  shell  fragment  and  con- 
tinued to  increase  in  size  as  it  fell  through  the  water,  until  it  sank  to  the 
bottom.  This,  he  slates,  accounts  for  the  uniform  size  of  the  grains  in  the 
same  stratum. 

In  a  paper  before  the  British  Association  (1888),  the  same  writer  states 
that  oolitic  texture  might  originate  in  many  ways.  He  thinks  that  many 
oolitic  grains  are  pseudomorphs.  In  the  magnesian  limestone  grains  of 
dolomite  present  all  the  characters  of  oolite.  It  is  so  common  for  large 
foraminifera  to  be  the  nuclei  of  oolitic  grains  in  the  Carboniferous  lime- 
stone of  England  as  to  almost  justify  Dr.  Carpenter's  view  that  oolites 
are  foraminifera  limestone  where  the  foraminifera  are  coated  with  calcite. 
The  small  size  of  some  grains  is  due  to  the  transforming  power  of  the 
current  which  is  assumed  to  have  formed  them  by  rolling.  He  remarks 
on  the  close  resemblance  of  the  internodal  grains  of  the  nullipores  to 
oolitic  grains.  These  grains  show  a  concentric  structure  as  well  as  a 
radiated  tubular  structure  which  would  favor  recrystallization  such  as 
commonly  occurs. 

In  a  private  communication  he  states  that  his  conclusion  in  regard  to 
nullipores  was  the  result  of  his  examination  of  the  weathered  surface  of 
the  Portland  oolite  in  the  University  of  Cambridge  and  subsequent  ex- 
amination of  many  oolites  in  Great  Britain  and  other  parts  of  Europe. 
He  believes  there  are  several  types  of  oolitic  grains  which  can  not  be  ex- 
plained in  this  way. 

Prof.  Sorby  (An.  Add.  Br.  Assoc.,  p  44),  says  that  the  concentric 
sprudelstein  of  Carlsbad  is  not  formed  by  the  normal  deposition  of  crys- 
tals from  solution,  but  by  the  more  or  less  mechanical  accumulation  of 
minute  prismatic  crystals,  with  their  longer  axes  parallel  to  the  surface 
of  growth.  The  minute  crystalline  nuclei  were  mechanically  accumu- 
lated round  a  center  like  the  layers  in  a  large  rolled  snowball.  True 
chemical  depasttion  may  have  been  going  on  at  tbe  same  time. 

In  recent  oolites  of  Bahama  and  Bermuda  the  spherules  were  formed 
in  water  muddy  from  decayed  shells  and  corals,  and  tbe  purely  chemical 
deposit  served  simply  to  collect  the  fragments  into  spherules.  The  grains 
show  a  granular  and  crystalline  structure  in  varying  proportion  in  dif- 
ferent grains  and  different  layers.  Secondary  crystallization  has  some- 
times taken  place  since  deposition. 

The  oolitic  grains  in  the  Jurassic  rocks  indicate  the  original  deposition 
of  calcite  round  nuclei  gently  drifted  along  by  currents  of  the  ordinary 
temperature  which  caught  up  more  or  less  of  the  surrounding  mechanical 
impurities. 

Prof.  Dana  (in  Corals  and  Coral  Islands,  pp.  153  and  156),  describes  two 
different  formations  of  coral  oolite.  (1)  The  coral  fragments  on  the  beach 
are  worn  into  sand  grains  and  coated  and  cemented  by  alternate  moisten- 
ing and  drying  through  the  action  of  the  tides.     They  form  regular 
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layers  from  a  few  inches  to  a  foot  in  thickness,  and  consolidated  to  a  line 
a  little  above  high  tide.  (2)  A  second  variety  is  formed  od  the  islands 
above  the  action  of  the  tide  on  tbe  sand  banks  of  wind  drift  origin,  and 
consolidated  by  infiltrating  waters. 

The  oolites  on  the  shore  of  Great  Salt  Lake,  as  described  by  Dr.  Roth- 
plot/.,  are  evidently  of  vegetable  origin. 

W.  H.  Thompson  (in  16th  An.  Rep.  Geol.  and  Nat.  Hist.,  Survey  of 
Indiana,  1888,  p.  81),  referring  to  the  Indiana  oolite,  says  that  the  more 
it  is  studied,  the  more  it  appears  to  be  the  result  of  calcareous  sediment 
deposited  at  the  bottom  of  a  deep  trough  in  an  otherwise  shallow  sea. 
The  minute  shells  are  cemented  together  with  a  cement  composed  of  fine 
fragment  dust  of  other  shells  and  an  immediate  setting  of  Ca  C08, 
rendering  the  whole  mass  homogenous,  elastic  and  resonant. 

Maurice  Thompson  says  (17th  An.  Rep. ,  '91),  the  special  conditions 
under  which  the  Indiana  oolitic  limestone  was  deposited  were  a  deep,  still 
sea  teeming  with  minute  shell-bearing  animal  forms — a  sea  whose  shores 
were  lined  with  the  deposits  of  still  older  seas  from  which  tbe  water  took 
up  the  lime  in  solution  which  precipitated  along  with  the  animal  remains 
as  a  cement. 

A.  Knop  (Neues  Jahrb'uch,  74,  pp.  281-288),  laments  the  fact  that 
little  has  been  done  to  explain  the  origin  of  oolites,  and  finds  but  little 
literature  on  the  subject.  He  says  that  oolites  whose  form  and  structure 
are  very  similar,  may  have  an  entirely  different  origin.  The  Carlsbad 
Bprudelstein  is  cited  as  an  example  of  the  inorganic  origin.  The  infilling 
of  cavities  in  melaphyre,  basalt,  etc.,  is  cited  as  proof  that  the  spherules 
may  be  formed  from  the  periphery  inward.  He  examined  many  oolites 
and  found  none  incrusting  quartz  sand  grains,  the  centers  being  generally 
filled  with  calcite. 

Knop  describes  oolite  grains  formed  by  the  deposition  of  lime  on  car- 
bonic acid  gas  bubbles.  He  found  considerable  deposits  of  this  kind  in 
the  watercourses  by  Nauheim.  By  observing  in  his  aquarium  the  great 
army  of  young  brood  of  a  sort  of  Limnjeus  and  the  very  few  individuals 
that  came  from  it,  he  saw  in  the  great  mass  of  empty  shells  heaped  up  at 
the  bottom  of  the  ditch,  a  source  of  oolite,  which  would  be  formed  by 
filling  up  the  interior  and  coating  over  the  outside.  He  thinks  this  ap- 
plicable to  the  homstone  oolites  of  the  anhydrite  group  of  Pforzheim 
and  Durlack. 

Virlet  d'Oust  is  also  of  the  opinion  that  oolites  can  originate  through 
the  filling  of  existing  cavities.  He  was  led  to  this  view  by  observing  on 
the  shores  of  Mexican  seas  milliards  of  insects  which  laid  their  eggs,  the 
crusts  of  which  would  form  foundation  for  the  inner  incrustation. 

Leopold  Von  Buch,  in  his  description  of  the  Canary  Islands,  considers 
the  oolite  to  be  formed  of  broken  shell  fragments  rounded  by  the  waves 
and  solidified  by  the  deposition  of  lime  out  of  warm  sea  water. 
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Ehrenberg  thinks  that  the  oolite  grains  of  many  limestone*  are  derived 
from  foraminifera,  whose  shells  are  rarely  well  preserved. 

An  interesting  and  somewhat  surprising  "explanation  of  oolitic  structure 
is  offered  by  Mr.  Wetbered*  of  England ,  viz. ;  That  it  is  organic,  formed 
by  a  concentric  wormlike  organism  which  he  gives  the  generic  name  of 
Qinxmella,  and  distinguishes  two  species  in  the  carboniferous  oolite  and 
two  in  the  Jurassic  oolite. 

The  best  examples  occur  in  the  Corralline  oolite,  where  he  distinguishes 
the  following  types  of  oolitic  spherules :  1.  A  spherule  with  a  minute 
loosely  aggregated  form  of  QirvaneUa  tubules  as  a  nucleus  surrounded  by 
an  irregular  sort  of  concentric  arrangement.  2.  The  same  form  of  Qir- 
vaneUa  in  loose  aggregations  or  surrounding  foreign  objects.  3.  A 
spherule  made  up  of  loosely  aggregated,  very  vermiform  tubuli, 
which  are  larger.  4.  The  nucleus  consists  generally  of  calcite,  and  the 
concentric  arrangement  has  a  granular  crystalline  appearance,  in  which 
occasional  outlines  of  tubuli  appear.  5.  A  spherule  with  well  defined 
concentric  arrangement  around  a  nucleus.  He  states  that  it  has  been  the 
object  to  produce  evidence  that  oolitic  structure  is  not  always  of  concre- 
tionary origin.  He  is  not  prepared  to  maintain  that  it  is  all  organic,  but 
it  may  be. 

As  explained  elsewhere  in  this  paper,  the  Indiana  oolitic  limestone  is  a 
mass  of  fossil  foraminifera  and  allied  shell  forms. 

Distribution  of  calcareous  oolites. — The  principal  deposits  of  calcareous 
oolites  in  the  United  States  are  in  the  Lower  Carboniferous  limestones  in 
the  Mississippi  Valley.  So  far  as  known  to  the  writer,  none  of  any  note 
occur  in  this  country  in  any  other  formation.  The  oolitic  limestone  oc- 
curs in  irregular  insular  areas  of  varying  extent  in  Indiana,  Kentucky, 
Illinois,  Iowa,  Missouri  and  Arkansas.  The  details  of  its  occurrence, 
development  and  use  are  but  little  known.  Despite  its  present  and  pro- 
spective value,  comparatively  little  has  been  written  on  the  subject. 
There  are  a  few  brief  papers  of  a  very  general  character  in  the  Indiana 
Geological  Survey  reports;  the  name  occurs  in  a  few  places  in  the  Ken- 
tucky reports,  once  in  the  Illinois  reports,  twice  in  the  Iowa  reports,  and 
several  times  in  the  old  Missouri  reports  of  1873-74.  Short  descriptive 
articles  of  a  more  or  less  general  nature  on  the  oolitic  limestone  of  Indiana 
have  appeared  in  Stone,  Mineral  Industry  and  Mineral  .Resources,  the  first 
named  containing  a  good  illustrated  article  on  the  Bedford  quarries. 

Oolitic  stone  is  said  to  occur  in  Kentucky  in  Christian,  Caldwell, 
Mead,  Grayson  and  Tedd  Counties.  So  far  as  could  be  ascertained  from 
the  literature  and  by  correspondence,  the  only  place  that  it  is  quarried  to 
any  extent  is  in  the  vicinity  of  Bowling  Green,  where  a  quarry  has  been 
in  operation  for  a  number  of  years.  How  extensively  it  is  worked  at 
<n  Oylltio  Structure,  In  Qaur.  Jour,  of  th«  Q«I.  Soo„  Vol.  XLVI,  No. 
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present  is  not  known  to  the  writer,  as  letters  addressed  to  the  company 
elicited  no  rep);.  It  may  be  like  many  other  quarries  in  the  country  at 
present,  not  in  operation.  The  atone  is  spoken  of  favorably  in  the  Phila- 
delphia markets.  A  short  description  of  it  in  the  Mineral  Resource*  of 
the  U.  S.  for  1889-90,  p.  395,  states  that  it  closely  resembles  the  oolite 
of  Portland,  England,  both  in  appearance  and  composition.  The  Ken- 
tucky stone  has  95.31  per  cent,  of  the  carbonate  of  lime,  and  the  Port- 
land stone  95.16  per  cent.  In  places  it  is  compact  and  semi-crystal  line, 
and  in  some  places  composed  almost  entirely  of  oolitic  particles. 

Oolitic  limestone  is  said  to  occur  in  Illinois  at  Joneeboro,  Union  County, 
and  to  have  been  quarried  to  some  extent  at  Rosiclare,  Hardin  County. 
(See  anal,  on  p.  320). 

A.  II.  Worthen*  says:  "The  oolite  beds  of  this  group  (St.  Louis)  in 
the  vicinity  of  Rosiclare  and  elsewhere  may  be  easily  cut  into  any  de- 
sirable form,  are  susceptible  of  a  high  polish  and  make  a  very  handsome 
ornamental  stone.  At  some  localities  this  rock  is  beautifully  veined  with 
white  calcareous  spar."  With  an  analysis  by  Henry  Pratten  in  Vol. 
Ill,  pp.  288,  289,  Geol.  of  Monroe  County,  be  mentions  the  occurrence 
of  15  feet  of  light  gray,  nearly  white  oolitic  limestone  in  massive  beds. 

Oolitic  limestone  occurs  in  Iowa  in  Marion,  Grundy  and  Des  Moines 
Counties.  It  is  not  known  to  the  writer  whether  it  is  now  quarried  to 
any  extent  or  not.  It  was  quarried  at  Kilbourne  and  Pella  some  years 
ago,  and  may  be  at  present. 

In  Missouri  oolitic  limestone  occurs  in  Andrew  County. 

In  Arkansas  it  occurs  in  Independence  County  near  BatesvOle,  in 
Carroll  County  near  Eureka  Springs,  and  at  two  points  in  Madison 
County.  At  all  these  points  it  has  been  used  for  burning  into  lime.  At 
two  points  it  has  been  quarried  in  small  quantities  for  building  atone  and 
that  near  Batesville  has  also  been  used  for  ornamental  purposes.  The 
Bates vi lie  stone  ia  harder  and  more  cryatalline  than  any  other  oolitic 
limestone  known  to  the  writer.  The  Madison  County  stone  is  more 
oolitic,  that  is,  contains  a  greater  portion  of  rounded  particles  than  any 
of  the  other  varieties.! 

In  Alabama  oolitic  limestone  is  quarried  rather  extensively  at  Rock- 
wood,  Franklin  County,  about  two  miles  west  of  Darlington  on  the 
Birmingham,  Sheffield  &  Tennessee  River  Railroad.  The  quarries  are 
known  as  the  Darlington  quarries,  and  connected  by  branch  railway  to 
the  main  line.  They  have  been  operated  for  a  number  of  years  by  the 
T.  L.  Fossick  Company.  The  stone  ia  aaid  to  occur  in  a  massive  bed 
of  great  thickness  and  extent.  It  is  quarried  and  sawed  like  the  Indiana 
stone.    The  company  has  two  large  mills  of  eight  gangs  each.     The  stone 

•Seol.  of  li.rdin  Co.  ia  Boon.  Seal,  of  Illinois,  Vol.  1, 1882,  p.  318. 

f  For  particulars  ■••  Vol.  IV  of  the  Annual  Beport  for  18B0  of  tba  Geol.  Sarr.  of  Ark.,  by 
1. 0.  Hopkiat. 
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in  the  sample  furnished  by  the  company  is  a  very  light  buff  and  excep- 
tionally fine  grained,  the  oolitic  particles  being  very  minute.  It  has  been 
used  quite  extensively  for  building  in  the  South. 

In  England  oolitic  limestone  occurs  in  great  quantities  in  newer  rocks 
than  the  heavy  beds  in  this  country.  They  are  of  Jurassic  age  and 
divided  into  (1)  the  upper  or  Portland  oolite,  (2)  tbe  middle  or  Oxford 
oolite,  and  (3)  the  lower  or  Bath  oolite.  Building  stone  is  obtained  in 
large  quantities  from  all  three  divisions,  especially  the  first,  which  is  one 
of  the  best  known  building  Btones  in  England.  So  far  as  known  to  the 
writer,  it  is  not  imported  to  this  country  in  any  appreciable  quantity. 

Similar  stones  of  the  same  age  as  the  English  ones  occur  and  are  used 
extensively  on  the  continent. 

Oolitic  limestone  of  Cretaceous  age  is  reported  from  Brazil,  South 
America. 

Oolites  of  recent  age  occur  on  the  Bahama  and  Bermuda  Islands. 

Siliceous  Oolites  —It  may  be  interesting  to  note  in  this  connection  the 
occurrence  of  certain  deposits  of  oolite  that  texturally  resemble  tbe  cal- 
careous oolites,  but  differ  from  them  in  composition  by  having  silica  in 
place  of  the  lime.  As  these  have  been  rather  minutely  described  by 
previous  writers,  we  shall  simply  give  a  brief  resume  of  the  published 
papers  on  the  subject. 

Probably  one  of  the  most  widely  known  occurrences  of  siliceous  oolite 
is  that  at  Slate  College,  Centre  County,  Pennsylvania,  where  it  occurs 
in  chert  segregations  in  the  Lower  Silurian  limestones  of  Nittany  Valley. 
Mr.  George  Wieland  took  such  an  active  interest  in  tbe  study  of  this 
rock,  and  in  sending  samples  of  it  to  all  parts  of  the  world  that  it  is 
known  locally  as  "Wielandite." 

Four  papers  have  been  published  on  this  oolite.  The  first  in  order  of 
time  was  by  Prof.  Barbour  and  Mr.  Torrey*,  in  which  they  give  a  brief 
illustrated  description  of  some  of  tbe  forms  and  some  analyses.  They 
give  it  as  their  opinion  that  it  is  derived  from  calcareous  oolite  by  re- 
placement, giving  as  proof  two  intermediate  grades.  One  analysis  shows 
silica  3.7  per  cent,  and  lime  carbonate  88.71  per  cent ,  the  other  form- 
ing a  sharp  contact  with  tbe  first  contains  silica  56.5  per  cent.,  and  lime 
carbonate  16.84  per  cent.,  and  the  true  siliceous  oolite  contains  95.83 
per  cent,  silica  and  1.9  lime,  while  a  single  granule  from  the  siliceous 
oolite  shows  99.99  Si03,  tbe  other  .01  per  cent,  being  iron.  The  spher- 
ules of  the  siliceous  oolite  are  darker  than  the  body  of  the  rock,  while  in 
Hme  oolites  they  are  generally  lighter.  They  have  a  concentric  structure 
of  alternating  light  and  dark  bands  around  a  real  or  imaginary  centre. 
In  some  spherules  the  nuclei  coniist  of  organic  remains,  in  others  crystals 
or  fragments  of  inorganic  material. 

'The  American  Journal  of  Science,  September,  1890. 
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The  second  paper  on  this  Pennsylvania  oolite  is  by  Mr.  George  Wie- 
land*,  and  contains  a  brief  sketch  of  its  geographical  occurrence. 

The  third  and  most  complete  paper  on  the  subject  is  by  Dr.  W.  Bergt.t 
who  recognizes  two  distinct  varieties  of  the  oolite ;  one,  much  like  rogen- 
stein,  consisting  of  tolerably  thickly  pressed  spherules  about  1.5  mm.  in 
diameter;  the  other,  a  finer-grained,  less  regular  variety.  In  the  first 
the  spherules  appear  to  the  naked  eye  to  have  a  dark  kernel  surrounded 
by  a  white  ring.  Under  the  microscope  it  shows  a  transparent  middle 
surrounded  by  a  white  opaque  border.  It  has  generally  a  very  regular 
circular  outline,  but  it  is  sometimes  elliptical.  The  centre  consists  of  a 
rounded  quartz  grain  which  contains  small  dust-like  fluid  inclusions,  air 
bubbles,  hair-like  streaks  (rutile  needles)  rarely  small  crystals  of  green 
hornblende  (?)  and  six-sided  brown  mica,  which  indicate  an  altered 
eruptive  rock  as  a  source  of  the  quartz.  Sometimes  the  centre  is  made 
up  of  a  saecharoidal,  colorless  quartz  aggregate,  which  bears  no  evidence 
of  destruction  in  itself,  but  has  the  appearance  of  grains  which  have 
mutually  hindered  themselves  in  crystallization,  similar  in  appearance  to 
quartz  in  fine  fissures. 

Sometimes  the  finest  grained  substance  appears  as  the  inner  kernel  or 
immediately  surrounding  the  quartz  grain. 

In  some  spherules  elongated  quartz  individuals  form  a  zone  between 
the  coarse  and  the  fine-grained  aggregate.  In  some  of  the  spherules 
radiated  fibrous  chalcedony  forms  entire  or  partial  zones. 

The  ground  mass  of  the  stone  forming  the  cement  binding  the  spher- 
ules together  consists  of  drusy  quartz  with  one  end  pointing  toward  the 
centre  of  the  interspace.  Occasionally  in  this  ground  mass  appear  in- 
cipient beginnings  of  spherules. 

Sometimes  the  spherules  appear  to  have  dropped  out  and  the  cavity 
filled  with  drusy  quartz  or  with  a  single  quartz  individual. 

Another  (second)  form  of  siliceous  oolite  presents  a  different  micro- 
scopic appearance.  It  has  the  quartz  grain  at  the  centre,  but  the  sur- 
rounding aggregate  of  the  first  variety  gives  way  to  the  peripheral  pris- 
matic quartz.  A  white  or  brown  cloudy  opaque  amorphous  silica  occurs 
sometimes  as  an  exterior  or  interior  zone.  In  one  form  the  larger  quartz 
prisms  set  in  like  building  stones  in  an  arch. 

Dr.  Bergt  says  he  finds  no  mention  in  literature  of  an  oolite  similar  to 
this  Pennsylvania  oolite.  Spherulitic  forms  occur  in  oolitic  opal  and 
chalcedony,  but  tbey  can  be  in  no  way  compared  with  the  Pennsylvania 
oolite. 

He  raises  tbe  question  :  "  Is  it  primary  or  secondary  F  *  He  does  not 
agree  with  Barbour  and  Torrey  that  it  is  altered  calcareous  oolite,  but 
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thinks  it  is  quartzified,  spherulitic  chalcedony.  He  did  not  see  the  ker- 
nel! of  organic  remains  mentioned  by  Barbour  and  Torrey. 

The  fourth  paper  on  the  Pennsylvania  oolites  is  by  E.  0.  Hovey,*  who 
also  fails  to  find  any  of  the  organic  remains  mentioned  by  Barbour  and 
Torrey,  and  says :  "  The  rock  was  evidently  made  from  clear  quartz  sand 
by  the  action  of  alkaline  waters  depositing  silica  in  the  form  of  chalcedony 
around  the  fragments  or  aggregates  of  fragments  of  quartz  and  making 
the  cement  between  the  spherules  of  the  same  substance,  while  some  of 
the  quartz  grains  were  caught  in  this  chalcedony  cement  without  being 
made  the  nuclei  of  spherules." 

In  volume  I  (p.  382),  Survey  of  the  Fortieth  Parallel,  an  oolitic  chal- 
cedony is  described.  It  occurs  at  Cathedral  Bluffs,  Utah,  at  the  top  of  a 
bed  of  impure  limestone,  100  to  150  feet  thick,  the  upper  four  or  five 
feet  being  metamorphosed  into  chalcedony.  The  round  grains  vary  from 
one-thirtieth  to  one-tenth  of  an  inch  in  diameter,  have  a  more  or  less  con- 
centric structure  and  a  cryptocrystalline  calcareous  cement.  They  are 
probably  crystallitic,  and  not  organic,  and  may  be  related  to  calcareous 
sands,  such  as  now  occur  on  the  beach  of  Great  Bait  Lake.  (It  might  be 
noted  that  these  Great  Salt  Lake  oolites  have  recently  been  shown  to  be 
organic.)  An  analysis  shows  this  oolite  to  contain  74.81  per  cent,  of 
silica  and  the  remainder  calcium  carbonate. 

Prof.  Broadhead,  in  Report  of  Geological  Snrvey  of  Missouri,  1873-74, 
mentions  a  siliceous  chert  occurring  in  Madison,  Cole,  Morgan,  Moniteau 
and  Miller  counties.  Some  of  the  white  regularly  rounded  grains  have  a 
small  pit  in  the  center,  some  are  solid.  In  some  of  the  coarser  varieties 
the  grains  stand  in  relief,  in  some  of  the  finer  ones  the  oolitic  character 
only  appears  where  it  is  magnified.  Sometimes  the  grains  decay  first, 
leaving  a  spongy  cbert;  sometimes  the  cement  is  first  removed,  leaving  a 
loose  mass  of  grains. 

Oolitic  chert  is  described  by  Dr.  Irving  in  the  Wisconsin  Geol.  Surv. 
Rep.  as  occurring  in  the  Lower  Magnesian  limestone  of  Wisconsin.  He 
says  that  the  older  writers  speak  of  oolitic  limestone,  but  so  far  as  his 
observation  goes  he  finds  the  limestone  not  oolitic,  but  carrying  dissemi- 
nated oolitic  chert.     (Vol.  H,  Wis.  Geol.  Surv.,  p.  550.) 

At  Eureka  Springs,  Arkansas,  the  writer  found  a  fine-grained  siliceous 
oolite  in  tbe  magnesian  limestone  of  Lower  Silurian  age,  probably  near 
the  same  horizon  as  the  State  College  oolite. 

Mr.  Wieland  speaks  of  finding  a  siliceous  oolite  in  stratified  layers  near 
Rock  wood,  Roane  County,  Tennessee. 

Siliceous  oolite  is  reported  f  in  rocks  of  Tertiary  age  in  northern  New 
Jersey. 
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In  foreign  countries,  siliceous  oolite  occurs  as  oolitic  hornstone  in  the 
Trias  of  the  upper  Rhine  country,*  in  Assynt  limestone  at  Dunnes*, 
England;  at  Bedford,  England;  in  Belgium;  at Aracara,  Villa  Nova, 
State  of  Sergipe,  River  Sao  Francisco,  Brazil ;  on  the  upper  Paraguay; 
in  middle  Sumatra;  in  Siberia,  and  in  Egypt. 

Ferruginous  oolites. — Oolitic  iron  ore  occurs  in  German  Lorraine  at  the 
base  of  the  inferior  oolite  in  a  bed  10  to  80  feet  thick,  consisting  of  alter- 
nations of  limonite,  limestone  and  marl.  The  ore,  which  is  called  mineite, 
contains  30  to  40  per  cent,  of  iron.  Oolitic  iron  ore  occurs  elsewhere  in 
Europe  and  in  many  places  in  the  United  States  in  the  Clinton  formation. 

Much  of  the  beauzite  in  Arkansas  and  Georgia  has  an  oolitic  (pisolitic) 
texture. 

OblUAc  ice. — The  neve  or  snow  at  the  head  of  the  glaciers  frequently 
acquires  an  oolitic  texture. 

•KoopioNaotiJubrbuoh,  Heft  3,  pp.  281-288. 
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BEDFORD   REGION. 

No  stone  of  any  coasequence  was  shipped  from  the  Bedford  region 
until  after  the  close  of  the  war,  although  the  railroad  was  completed  to 
that  point  in  1852. 

The  pioneers  of  the  stone  business  in  this  section  were  Nathan  Hall, 
Davis  Harrison  and  John  Glover.  The  quarry  operated  by  Hall  and 
Harrison  was  one-half  mile  east  of  Bedford  and  is  now  a  part  of  the 
Blue  Hole  quarry  of  the  Chicago  and  Bedford  Stone  Company.  Up  to  the 
close  of  187  'i  all  the  stone  shipped  from  this  quarry  was  hauled  to  Bed- 
ford by  ox  teams.  The  stone  was  at  first  sawed  out  by  hand,  later  on 
by  horse  power,  and  still  later  a  steam  saw  mill  was  erected. 

The  quarry  owned  by  John  Glover  was  alongside  the  railway  and 
a  mile  south  of  Bedford.  A  switch  was  laid  into  the  quarry  and  for  a 
few  years  quite  a  heavy  business  was  done  here.  The  stone  was  of  fine 
texture  but  hard  and  hardly  free  enough  on  its  lower  bed  to  be  worked 
with  profit  by  the  methods  of  quarrying  stone  then  in  vogue. 
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5.  Collett,  John,  Harrison  County,  in  8,  9  and  10  An.  Rep.,  1678, 
pp.  308,  411,  etc.,  description  of  the  limestones  of  Harrison  County. 
Crawford  County,  ibid,  pp.  432,  613,  eta. 

6.  Collett,  John,  Oolitic  Limestone  in  Ind.  Geol.  Rep.,  1880,  2d 
An.  Rep.  Bu.  of  Statistics  and  Geology. 

7.  Collett,  John,  Geol.  of  Lawrence  County  in  5th  An.  Rep.  o 
Ind.,  by  E.  T.  Cox,  1873,  pp.  276  and  309,  gives  a  brief  description  of 
the  Bedford  stone  and  partial  list  of  fossils. 

8.  Collett,  John,  Building  Stone,  in  the  11th  An.  Rep.  Dept.  Geol. 
and  Nat.  Hist.,   1881,  pp.   22-42.     General  Notes,  copy  of  the  10th 
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census  statistics,  shipments  by  carloads,  consumption  by  carloads,  an- 
alyses, record  of  tests,  transverse  and  crushing,  by  Johnson.  Building 
Stone,  in  12th  An.  Rep.,  1882,  pp.  19  and  20;  republished  in  13th 
Rep.,  1883. 

9.  Cox,  E.  T.,  Building  Stone,  in  toe  8th,  9th  and  10th  An.  Rep. 
(one  Vol.)  Geo).  Surv.  of  End.,  1873,  p.  93,  gives  analyses,  tests,  etc. 

10.  Gorby,  8.  8.,  Geology  of  Washington  County,  in  16th  An.  Rep., 
1885,  pp.  136-146,  describes  the  Salem  oolitic  limestone,  gives  analyses 
and  list  of  buildings  made  of  it. 

11.  Gorby,  8.  8.,  Building  Stone,  mere  mention  of  in  the  introduc- 
tion of  the  18th  An.  Rep.,  1893. 

12.  Greene,  Geo.  K.,  Geology  of  Monroe  County,  in  Ind.  Geol. 
Surv.,  Rep.  for  1879-80,  describe!  briefly  the  oolitic  limestone  of  Monroe 
County. 

13.  Hatfield,  R.  S.,  Architect,  31  Pine  St,  N.  Y.  City,  table  show- 
ing comparative  strength  of  oolitic  limestone  (Salem)  with  sandstones 
from  different  localities. 

14.  Hopkins,  T.  C,  Bedford  Oolite.  The  Mineral  Industry,  N.  Y„ 
Vol.  IV,  1894,  pp.  505-507. 

15.  Johnson,  Thos.  H. ,  Exp.  Upon  tbe  Transverse  Strength  and 
Elasticity  of  Building  Stones,  in  the  11th  An.  Rep.,  1881,  pp.  34-42. 

16.  Mineral  Resources,  Washington,  Annual  1882-1895.  Statistics 
and  brief  notes  on  the  Indiana  stone. 

17.  Stone,  Chicago,  Vol.  X,  No.  2,  Jan  ,  1895.  Illustrated  descrip- 
tive article  of  the  Bedford  stone.  Many  short  articles  in  the  previous 
numbers. 

18.  Thompson,  Maurice,  The  Oolitic  Limestones  of  Indiana,  in  17th 
An.  Rep.,  1«91,  pp.  43-53,  gives  brief  description  and  geologic  history 
of  the  oolitic  limestone,  with  list  of  quarries  and  statistics. 

19.  Thompson,  Maurice,  The  Oolitic  Limestone  of  Indiana,  in  15th 
An.  Rep.,  1886,  pp.  28-31,  brief  description  and  origin. 

20.  Thompson,  W.  H  ,  Indiana  Building  Stone,  in  the  16th  An. 
Rep.,  1888,  pp.  80-81,  very  brief  description  of  the  oolitic  limestone. 
List  of  the  building  stones  in  the  State  Museum  in  the  same  report. 

21.  Owen,  Richard,  Report  of  Geol.  Recon.  of  Ind.,  made  during 
the  years  1859-60,  under  the  direction  of  the  late  D.  D.  Owen,  by 
Richard  Owen,  Prin.  Assist.,  now  (1862)  State  Geologist,  Indpls.,  1862, 
p.  135,  Monroe  County,  gives  brief  description,  analysis  of  the  oolitic 
limestone  at  Slinesville,  "Monroe  Marble  Quarry."  P.  137,  Lawrence 
County,  mentions  the  limestone  at  the  Dean  Marble  Quarry. 
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APPENDIX  B. 


BUILDINGS  CONSTRUCTED  OF   BEDFORD    OOLITIC   LIMESTONE. 

The  following  list  will  give  a  good  idea  of  the  wide  and  extensive  use 
of  the  Bedford  oolitic  limestone  for  building  purposes.  The  list  does  not 
claim  to  be  complete ;  it  does  not  contain  all,  or  nearly  all,  the  buddings, 
but  probably  does  contain  the  greater  part  of  the  large  and  public  build- 
ings in  which  the  oolitic  stone  baa  been  used.  A  considerable  part  of 
the  stone  is  sold  by  the  quarrymen  to  contractors  in  different  parts  of 
the  country,  and  frequently  the  qnarryman  does  not  know  in  what  build- 
ing! it  is  used.  Not  only  is  much  of  it  used  in  this  way  in  the  large 
cities  like  New  York  and  Chicago,  but  in  the  smaller  ones  as  well.  In 
a  great  many  of  the  smaller  cities  in  the  eastern  States  the  Indiana  stone 
is  used  for  trimmings  with  the  local  stone. 

It  is  worthy  of  note,  the  large  number  of  public  buildings  in  which 
the  oolitic  atone  has  been  used,  not  only  in  Indiana  but  in  other  States. 
Four  State  capitol  buildings  are  constructed  wholly  or  in  part  of  it ;  26 
court-houses  in  Indiana,  and  possibly  others  of  which  we  have  no  record ; 
custom-houses,  postoffices,  hotels  and  other  public  buildings  have  used 
this  stone  profusely. 

The  large  number  of  buildings  (110  and  200  not  enumerated)  in  New 
York  City,  whieh  is  only  a  part  of  the  buildings  in  which  it  has  there 
been  used  shows  its  popularity  in  that  city,  a  popularity  that  is  still  on 
the  increase,  as  nearly  every  large  producer  in  the  oolitic  area  gave  New 
York  as  his  principal  market  last  year  (1896).  One  of  them  stated  that 
80  per  cent,  of  the  buildings  now  in  process  of  construction  in  New 
York  are  using  Indiana  stone.  This  can  be  taken  with  some  allowance, 
coming  as  it  does  from  an  interested  party. 

The  list  is  as  authentic  as  we  could  make  it,  dependent  as  we  are  al- 
most entirely  on  the  different  quarrymen  for  the  data.  It  is  to  be  re- 
gretted that  we  could  not  in  all  cases  give  the  part  of  the  building  com- 
posed of  Indiana  stone.  Where  this  could  be  obtained,  it  is  given ; 
where  nothing  is  said,  it  is  not  known.  The  list  shows  the  stone  to  have 
been  used  in  25  States  and  one  Territory,  and  one  foreign  country.  It 
has,  no  doubt,  been  used  in  most  of  the  remaining  States,  but  we  have 
no  data  to  that  effect 

The  bat  is  given  not  simply  to  show  its  wide  and  extensive  use  in 
architecture,  but  as  a  convenient  reference,  as  well,  to  architects,  con- 
tractors, builder*  and  others  who  may  desire  to  observe  the  stone  in  use 
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to  aee  how  it  stands  the  exposure,  how  it  harmonizes  with  other  ma- 
terials, how  it  is  adapted  for  different  parts  of  the  structure,  etc.  It  is 
arranged  alphabetically  by  States,  and  by  localities  in  the  State,  so  that 
any  one  can  see  at  a  glance  the  buildings  of  oolitic  stone  in  his  vicinity. 


LIST  OF  SOME  OF  THE  BUILDINGS  CONSTRUCTED  OF   BEDFORD 
OOLITIC  STONE. 


Birmingham — PoatofEce  Building,  Peerless  Quarry. 
Mobile — Convent  Visitation,  Standard  Quarry. 


Ft.  Smith — Postoffice  Building,  Peerless  and  Perry  Quarries. 

CONNECTICUT. 

Hartford — Gas  Company's  office,  Hoosier  Quarry,  Geo.  Keller,  architect. 


Washington — Church  of  the  Messiah,  P.,  M.  &  B.  Quarry. 
Gunter  Memorial  Church,  P. ,  M.  &  B.  Quarry. 
Levi  G.  Letter's  residence.  P.,  M.  &  B.  Quarry. 
Schneider  flat,  Peerless  Quarry,  T.  F.  Schneider,  architect. 
Senator   John    Sherman's    residence,     Peerless    Quarry, 

Schneider,  architect. 
Wathington  Post  building,  Peerless  Quarry. 

FLORIDA. 

Tallahassee — U.  S.  Court  House  and  Postoffice, Quarry. 

GEORGIA. 

Atlanta — State  Capitol,  Salem  Quarry. 


Bloomington — Court  House, Quarry. 

Charleston — Illinois  State  Normal  School,  Romona  Quarry. 
Chicago— Academy  of  Science  Building,  Lincoln  Park,  almost  entirely 
from  Adams'  Quarry. 
Armour  residence,  Michigan  Avenue,  Adams'  Quarry. 
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Athletic  Club,  C.  8.  Norton  Blue  Stone  Quarry. 

Auditorium  Building,  entirely,  Reed's  Oolitic  Quarry. 

Blair  residence,  Reed's  Bedford  Quarry. 

Church   of  the  Holy  Angels,   Hoosier  Quarry,  James  J.  Egan, 

architect. 
Criminal  Court,  Reed's  Oolitic  Quarry. 
City  Hall,  Hallowell  Quarry  and  Blue  Hole  Quarry. 
Lewis  Institute,  Hoosier  Quarry,  Henry  Ives  Cobb,  architect. 
Mandel  residence,  Dearborn  Avenue  and  Division  Street,  Dark 

Hollow  Quarry.     First  oolitic  stone  used  in  Chicago. 
Polish  Catholic  Church,  North  Side,  Adams'  Quarry. 
Public  Library,  Reed's  Oolitic  Quarry. 
Pullman  Building,  Blue  Hole  Quarry. 
Ex-Mayor  Roacbe's  residence,  West  Bedford  Quarry, 
Martin  Ryerson  Building,  Reed's  Oolitic. 

St.  James  M.  E.  Church,  47th  St.  and  Ellis  Ave.,  Adams'  Quarry. 
St.  Martin's  R.  C.  Church,  Hoosier  Quarry,  Schjacks  &  Ottenhei- 

raer,  architects. 
Stensland  Building,  Hoosier  Quarry,  Hill  &  Woltersdorf,  architects. 
Studebaker  Building,  Blue  Hole  Quarry,  Henry  Ives  Cobb,  archi- 
tect. 
University  of  Chicago  (9  buildings),  Adams'  and  Hoosier  Quarries, 

H.  I.  Cobb,  architect. 
Y.  M.  C.  A.  Building,  La  Salle  St.,  P.  M.  &  B.  Quarry. 
Art  Institute,  Salem-Bedford  Quarry. 
The  oolitic  limestone  has  been  used  in  a  great  many  buildings,  gener- 
ally fronts  or  trimmings,  where  it  is  put  in  by  contractors  who  purchase 
from  the  quarrymen,  and  there  is  no  means  of  finding  where  the  stone 
has  been  used.     Following  are  some  of  the  buildings  in  which  it  has  been 
used,  and  there  are  many  others :     Illinois  Central  Railway  Depot,  New 
Cook  County  Jail,  Art  Museum,  Standard  and  Lakeside  Clubs,  The 
Temple,  Title  Guarantee  and  Trust  Co.  Building,  Jos.  H.  Walker  Build- 
ing, A.  H.  Revell  &  Co.  Building,  Security  Building,  Adams  Express 
Building,  St.  Joseph  Hotel,  and  a  great  many  residences,  including  Potter 
Palmer's,  A.  V.  and  Or.  A.  Armour's  and  others  on  the  Lake  Shore  drive. 
De  Kb  lb — Northern  State  Normal  School,  Hoosier  Quarry,  C.  E.  Brush, 

architect. 
Effingham — M  E.  Church,  Thornton  Quarry. 
Galesburg — Postoffice  Building,  Peerless  Quarry. 
Greenville — Bond  County  Court  House,  Matthews  Bros'.  Quarry. 
Rock  Island — Court  House,  Consolidated  Stone  Cos.  Quarries,  Bloom- 

ington  and  Bedford. 
Springfield — State  Capitol,  Perry's  Quarry  and  0.  S.  Norton's  Quarry 
(large  carved  pilasters). 
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Anderson — Masonic  Temple,  Adams'  Quarry. 
Bedford — Lawrence  County  Court  House,  quarries  near  Bedford 
Bloomington — Indiana  University,  Maxwell  Hall,  P.  M.  A  B.  Quarries. 
Indiana  University,  Kirkwood  Hall,  Adams  Quarry. 
Adams  Residence,  Adams'  Quarry. 
P.  K.  Buskirk's  Residence,  P.  M.  &  B.  Quarry. 
I.  N.  Batman's  Residence,  Empire  Quarry. 
Hill  Block,  Buskirk  Block,  Empire  Quarry. 
Bee  Hive  Store,  Empire  Quarry. 

Monroe  County  Court  House,  base.     Local  quarry  abandoned. 
Carthage — Public  School  Building,  Adams'  Quarry. 
Columbia  City — Whitely  County  Court  House,  Hoosier  Quarry. 
Columbus — Bartholomew  County  Court  House,  Matthews'  Quarry. 
Crawfordsville  —  Wabash  College  Building  (in   part),  Matthews  Bros.' 

Quarry. 
Evansville — Custom  House  and  Postoffice,  Matthews  Bron. '  Quarry  and 
Perry  Bros,'  Quarry. 
Asylum  for  the  Insane,  trimmings,  etc.,  Matthews  Bros.'  Quarry. 

Vanderburg  County  Court  House, Quarry. 

Vanderburg  County  Jail, Quarry. 

Frankfort — Clinton   County  Court  House,  Matthews'  Quarry,  Perry's 

Quarry. 
Franklin — Johnson  County  Court  House — Matthews'  Quarry,  Perry's 

Quarry. 
Greenfield — Hancock  County  Court  House,  Matthews'  Quarry,  Wing 
&  Mahurin,  architects. 
High  School  Building,  Matthews'  Quarry,  Wing  &  Mahurin,  archi- 
tects. 
Greencastle — DePauw  University  Buildings,  Matthews'  Quarry,  trim- 
mings. 
Indianapolis — Anschutz  Building,  Bedford,  Ind.,  Quarry. 

F.  M.  Bachman's  Residence,  13th  and  Meridian  Streets,  P.,  M.  &  B. 

Quarry,  trimmings. 
Victor  Backus'  Residence,  Perry's  Quarry,  first  story  stone. 
Blacherne  Flat,  P.,  M.  &  B.  Quarry,  trimmings. 
Capitol  (1878-1888,  $1,800,000),  State  House  Quarry,  Kannamaker 
&  Denig,  two  miles  south  of  Romona;  Matthews'  Quarry,  Perry's 
Quarry,   Terre  Haute  Quarry,  Dark  Hollow  Quarry,  principal 
part. 
Cbalfant  Flat,  P.,  M.  &  B.  Quarry,  trimmings. 
Bishop  Chatard's  Residence,  14th  and  Meridian  Streets,  P.,  M.  &  B. 
Quarry. 
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Ohurcfa  of  the  Sacred  Heart,  Union  and  Palmer  streets  (trimmings), 

P.,M.  &B.  Quarry. 
Citizens' Street, Railway  Co.' s  Office,  P.,  M.  A  B.  Quarry,  trimmingi. 
City  Library  Building,  Hooeier  Quarry. 
E.  P.  Claypool  Residence,  186  North  Meridian,  probably  Big  Creek 

Quarry  (1859). 
Commercial  Club  Building,  Hoosier  Quarry. 
Conduit  A  Sons  Block,  Matthews'  Quarry. 
Cordova  Building,  P.,  M.  A  B.  Quarry. 
Frank  M.  Dall  Block,  P.,  M.  &  B.  Quarry. 
English  Hotel  and  Opera  House,  Ellettsville  Quarries. 
Fahnley  A  McOea  Block,  Perry's  Quarry. 
Fahnley  residence  (1860-62),  200  North  Meridian  Street,  Big  CreBk 

Quarry. 
Fletcher's  Bank  Block,  Perry  &  Matthews  Quarries,  P.,  M.  A  B. 

Quarry  (addition). 
Granting  Block,  35  East  Washington  Street,  Perry's  Quarry. 
Griffith  Block,  East  Washington  Street,  Perry  and  Kostenbader 

Quarries. 
A.   C.   Harris   residence.   North  Meridian    Street,    Terre  Haute 

Quarry,  rejected  stone  from  Soldiers'  Monument. 
Harrison's  Bank  Building  (1856;  now  torn  down;  was  the  first  Oolitic 

brought  to  Indianapolis;   sawed  pillars)  site  of  new  Stevenson 

Block,  Big  Creek  Quarry. 
Indiana  National  Bank  Building,  P.,  M.  A  B.  Quarry,  Consolidated 

Stone  Company,  blue  base  course. 
Indianapolis  Water  Company  power  house,  P. ,  M.  A  B.   Quarry, 

trimmings. 
Indiana  Trust  Company  Building,  Perry,  Dirk  Hollow  and  Bedford 

(Ind.)  Quarries. 
Insane  Asylum,  Matthews'  Quarry,  trimmings. 
Lemcke  Building,  Bedford  (Ind.)  Quarry,  trimmings. 
Col.  Eli  Lilly's  residence,  P.,  M.  &  B.  Quarry. 
L.  E  AW.  Railway  offices,  Blue  Hole  Quarry,  trimmings. 
Majestic  Building,   Bedford    Indiana   Quarry   (38,000  cubic  feet 

oolitic). 
Malott  Building,   11  and  13   East  Washington   Street,  Matthews 

Quarry.     Burned  out,  leaving  only  front  wall  standing.     All  but 

a  few  blocks  were  cleaned   up  and    used  in  rebuilding.     Fifth 

story  was  damaged  most. 
Marion  Block,  Perry  Quarry,  trimmings. 
Marion  County  Court  House,  Hight's  Quarry,   Sharp  A  Hight; 

Matthews  Quarry,  Perry  Quarry. 
Marion  County  Jail,  Hoosier  Quarry. 
27-Gtol. 
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McCormick  Building,  Blue  Hole  Quarry  (trimming*). 

McOuat  Block,  Kentucky  Avenue,  Need  ham's  Quarry. 

New  York  Store  Building,  P.,  M.  &  B.  Quarry. 

Occidental  Hotel,  Ellettsvillo  Quarries. 

Ex-Governor  A.   J.   Porter's    Residence,   corner  9th   Street  and 

Capitol  Avenue,  Ellettsville  Quarries,  1867. 
PoBtoffice  Building,  Big  Creek  Quarry. 
Propylaeum,  Romona  Quarry,  P.  M.  &  B.  Quarry. 
Richardson's  Residence,  162  North  Meridian  Street,  Dark  Hollow 

Quarry. 
Roberta  Park  M.  E.  Church,  1873,  Perry's  Quarry,  Kostenbader's 

Quarry,  Cornelius1  Quarry. 
Rush  Block,  Perry's  Quarry. 

St  John's  Cathedral  (trimmings),  ElleUville  Quarries. 
Sayles  Building,  adjoins  Halott  Building.     Burned  at  same  time  as 
Malott  Building,  but  wall  was  light  and  stone  too  badly  damaged 
to  use  again.     Bedford  Indiana  Quarry. 
Scottish  Rite  Temple,  two  lower  stories  oolitic;  Perry  Quarry. 
C.  F.  Smith  Residence,  13th  and  Delaware,  P.  M.  &  B.  Quarry. 

Fine  porch  only  of  oolitic. 
Soldiers'  Monument,  Terre  Haute  Quarry. 
Schriever  Building,  comer  Prospect  Street  and  Virginia  Avenue, 

Perry's  Quarry. 
Thorpe  Block,  Ellettsville  Quarries. 

Tomlinson  Hall,  Perry's  Quarry,  G.  K.  Perry  (trimmings). 
Witloughby  Building,  corner  Ohio  and  Meridian  streets.  P.,  M.  & 

B.  Quarry. 
Y.  M,  C.  A.  Building,  Romona  Quarry. 

Lafayette — Tippecanoe  County  Court  House, Quarry. 

Lawrenceburg — Dearborn  County  Court  House,  Perry's  Quarry. 
Liberty — Union  County  Court  House,  Thornton's  Quarry. 
Logansport — Insane  Asylum,  Matthews'  Quarry. 
Cass  County  Court  House,  Hoosier  Quarry. 
Soldiers'  Monument,  Hoosier  Quarry. 

Marion — Grant  County  Court  House,  . 

Michigan  City — Public  Library,  Consolidated  Stone  Co.'s  Quarry. 
Monticello — White  County  Court  House,  Star  Quarry. 
Mt.  Vernon — Posey  County  Court  House,  Perry's  Quarry. 
Munyie — Grand  Opera  House,  -  Quarry. 

Hon.  Theo.  Rose's  Residence,  Adams  Quarry. 
New  Albany — Floyd  County  Court  House. 

Oldenburg — Sisters  of  St.  Francis,  P.,  M.  &  B.  Quarries.  Four  build- 
ings: Church  of  the  Sisters  of  St  Frances,  House  of  the 
Mother  Superior,  infirmary,  power  house. 
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Princeton — Gibson  County  Court  House,  Perry's  Quarry. 

Rensselaer — Jasper  County  Court  House,  Matthews'  Quarry.     Grindle  & 

Weatherhogg,  architects. 
Richmond — Wayne  County  Court  House,  Hoosier  Quarry. 
Rochester — Fulton  County  Court  House,  Consolidated  Stone  Company's 

Quarries. 
Kuihvilla — Rush  County  Court  House,  Consolidated  Stone  Company's 

Quarries. 
St  Mary's  of  the  Woods,  P.,  H.  &  B.  Quarries.     Six  buildings: 

Church  of  the  Immaculate  Conception,   House  of  the  Mother 

Superior,  Priest's  residence,  hotel,  power  house,  bakery;  fancy 

rustic  bridge. 
Salem — Washington  County  Court  House,  Salem  Quarry.     (Bee  plate 

XXX  VIH.) 
South  Bend — Presbyterian  Church,  Thornton's  Quarry. 
Clem.  8 tu debater's  residence,  Thornton's  Quarry. 
Terre  Haute — TJ.  S.  Government  Building,     ■  Quarry. 

Tipton — High  School  Building,  Thornton's  Quarry. 
Valparaiso — Porter  County  Court  House,  Perry's  Quarry. 
Vincennes — Knox   County  Court  House,    Perry's  Quarry,  Matthews' 

Quarry. 
Warsaw — Kosciusko  County  Court  House,  Perry's  Quarry. 


Cedar  Rapids — Union  Railway  Station,  Consolidated  Stone  Company's 

Quarries. 
Sioux  City— P.  0.  Building,  Consolidated  Stone  Company's  Quarries. 

KAS8AB. 
Topeka — State  Capitol,  in  part,  Salem-Bedford  Quarry. 

KENTUCKY. 

Covington — Cathedral,  Hoosier  Quarry,  Leon  Coqu&rd,  architect. 

Danvillle — M.  E.  Church,  Thornton's  Quarry. 

Georgetown — M.  E.  Church,  Thornton's  Quarry. 

Lexington— W.  6.  Barnes1  residence,  Thornton's  Quarry. 

Louisville — The  following  are  some  of  the  buildings  in  which  Bedford 
oolitic  limestone  has  been  used,  quarry  not  known :  U.  S.  Custom 
House  and  Postoffice,  Louisville  Medical  College,  German  Insur- 
ance Bank,  Fonda  Block,  Kentucky  National  Bank,  Court  House, 
and  H.  Strater's  residence. 

Paducah — Christian  Church,  Star  Quarry;  M.  E.  Church. 

Richmond — P.  O.  Building,  Peerless  Stone  Company. 
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Baton  Rouge — P.  0.  Building,  Salem-Bedford  Quarry. 

Monroe — U.  8.  Government  Building,  Quarry. 

New  Orleans — Cotton  Exchange  Building,  Hallowell  Quarry. 

Opelousaa — U.  S.  Government  Building,  Quarry. 

Shreveport — U.  8.  Government  Building, Quarry. 

MASSACHUSETTS. 

Boston — Algonquin  Club  Building,  Hoosier  Quarry,  McEim,  Meade  & 
White,  architects. 

International  Trust  Co. ,  Hoosier  Quarry ;    Consolidated  Stone  Co. 
(Both  claim).     Wm.  G.  Preston,  architect. 

Beacoosfield  TeTrace, Quarry. 

Jordan  Building, Quarry. 

Pope  Mfg.  Co.'b  Building, Quarry. 

Tremont  Temple  Building,  P.,  M.  &  B.  Quarry. 

Wortbington  Building,  P.,  M.  &  B.  Quarry. 
Haverhill — P.  O.  Building,  Peerless  Quarry. 
New  Bedford — New  Badford  Institute  for  Savings,  Consolidated  Stone 

Company's  Quarry. 
Worcester — Worcester    Savings    Bank    Building,   Consolidated    Stone 

Company's  Quarry. 


Detroit — Col.  H.  Keeker's  residence,  Thornton's  Quarry. 

U.  8.  P.  O.  Building,  Quarry. 

Grand  Rapids— Court  House,  Perry's  Quarry. 
Jackson — U.  8.  P.  0.  Building, Quarry. 

MINNESOTA. 

Duluth— U.  8.  P.  0.  Building, Quarry. 


Columbia— State  University  Building, Quarry. 

Springfield— P.  0.  Building,  P.,  M.  &  B.  Quarry. 

St.  Louis — Catholic  Cathedral,  Grand  Avenue,  Reed's  Bedford  Quarry. 

Miller  residence,  Reed's  Bedford  Quarry. 

Public  School  Building,  Star  Quarry. 

St.  Vincent's  Hospital,  Peerless  Quarry. 

Union  Depot,  Tan  yard  Quarry, 
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NEW  JERSEY. 

Jersey  City  —City  Hall,  Hoosier  Quarry,  L.  H.  Broome,  architect. 
Morristown — First  Presbyterian  Church,  P.,  M.  &  B.  Quarry. 
Newark — Bonnell  Building,  Bedford,  Ind.,  Quarry. 

Prudential  Building,  and  PostofEce  and  Custom-house, Quarry. 

Patterson — City  Hall,  Hoosier  Quarry,  Carrere  &  Hastings,  architects. 
Trenton— State  Capitol,  Salem-Bedford  Quarry. 

NEW   YORK. 

Albany— Col.  Web.  G.  Rice's  residence,  P.,  M.  &  B.  Quarry. 
Brooklyn— National  City  Bank  Building,  P.,  M.  A  B.  Quarry. 
N.  Y.  &  N.  J.  Telephone  Building,  Bedford,  Iod.,  Quarry. 

Franklin  Trust  Company  Building, Quarry. 

Star  Theatre,  P.,  M.  &.  B.  Quarry. 

Buffalo — Avery  Building, Quarry. 

Cortland — Wickwire  Mansion,  Hoosier  Quarry.     Samuel  B.  Reed,  archi- 
tect. 
New  York  City— Eighty  per  cent,  of  buildings  now  going  up  in  New  York 

are  of  Indiana  oolitic.     [Coughlin.] 
Abbey's  Theatre,  Broadway  and  38th  Street,  Hoosier  and  Buff  Ridge 

Quarries.     J.  B.  McElfatrick,  architect. 
American  Society  of  Fine  Arts,  57th  Street,  between  7th  Avenue 

and  Broadway,  Hoosier  and  Buff  Ridge  Quarries.     J.  H.  Har- 

denbergh,  architect. 
Astor  Residence,  5th  Avenue  and   56th   Street,    Bedford,   Ind., 

Quarry. 
Ayere  Estate  Building,  Lispenard  Street,  Hoosier  and  Buff  Ridge 

Quarries.     Cady,  Berg  &  See,  architects. 
Bank  of  America  Building,  Hallowell  Quarry. 
Broadway  Cable  Power  House,   Broadway   and   Huston  Streets, 

Hoosier  and   Buff  Ridge  Quarries.     MeKim,   Mead  &   White, 

architects. 
Brower  House,   Broadway   and   28th   Streets,    Hoosier  and   Buff 

Ridge  Quarries,  Alfred  Zucker,  architect 
Buek  Block,  87th  Street,  between  8th  and  8th  Avenues,  Hoosier  and 

Buff  Ridge  Quarries,  Charles  Buck,  architect. 
Candee  Block,  60th  Street,   between   5th  and   Madison  Avenues, 

Hoosier  and  Bufi  Ridge  Quarries,  John  H.  Duncan,  architect. 
Church  of  St.  Mary  the  Virgin,  46th  and  47th  Streets,  between  6th 

and  7th  Avenues,  Hoosier  and  Buff  Ridge  Quarries,  N.  LeBrun 

&  Sons,  architects. 
Coffee  Exchange,  P.,  M.  &  B.  and  Reed's  Oolitic  Quarries. 
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Colby   residence.    69th    Street    and    5th   Avenue,    Bedford,    Ind., 

Quarry. 
Columbia  College,  Natural  Science  Hall  and  Hall  of  Physics,  Morn- 

ingside  Heights,  Bedford,  Ind.,  Quarry.     Two  buildings,  Hallo- 
well  Quarry.     One  of  these  buildings  contains  800  carloads  of 

oolitic  limestone. 
New  York  Commercial  Building  (front),  C.  S.  Norton  Quarry. 
Constable  Building,  5th  Avenue  and  18th  Street,  Hoosier  and  Buff 

Ridge  Quarries,  W.  H.  Schiskel  &  Co.,  architects. 
Corn  Exchange  Bank  Building,  Nassau  and  Beaver  Street*),  Hoosier 

and  Buff  Ridge  Quarries,  B.  H.  Robertson,  architect. 
Curtis  Building,  South  Williams  Street,  Bedford,  Ind.,  Quarry. 
Cutting  residence,  88th  Street,  between  2d  and  3d  Avenues,  Bedford, 

Ind.,  Quarry. 
Deever's  mansions,  Manhattan  Square,  N.,  Hoosier  and  Buff  Ridge 

Quarries,  Berg  &  Clark,  architects. 
D.,  L.  &  W.  Railway  Building,  Hallowell  Quarry. 
Dommerich  residence,  75th  Street,  between  West  End  Avenue  and 

Riverside  Drive,  Hoosier  Quarry,  C.  P.  H.  Gilbert,  architect. 
Emigrant  Savings  Bank,  Chambers  Street,  Hoosier  and  Buff  Ridge 

Quarries,  W.  H.  Hume,  architect 
Eastman's  residence,  70th  Street  and  West  End  Avenue,  Bedford, 

Ind. ,  Quarry. 
Emery  residence,  68th  Street  and  5th  Avenue,  Bedford,  Ind.,  Quarry. 
Fatty's  Building,  Maiden  Lane,  Bedford,  Ind.,  Quarry. 
Farmers'  Loan  and  Trust  Company  Building,  Hallowell  Quarry. 
German  Life  Insurance  Building,  Pine  and  Nassau  Streets,  Hoosier 

Quarry,  Lamb  &  Rich,  architects. 
Gibbes'  Building,  Murray  Street  and  College  Place,  Bedford,  Ind., 

Quarry. 
Gorard  Hotel,  44th  Street,  Broadway  and  6th  Avenue,  Bedford, 

Ind.,  Quarry. 
Graham  Building,  Duane  Street,  Bedford,  Ind.,  Quarry. 
Graham  Hotel,  Madison  Avenue  and  89th  Street,  Hoosier  and  Buff 

Ridge  Quarries,  Thomas  Graham,  architect. 
Herald  Building,  Norton's  Quarry. 
Dr.  Herter's  residence,  68th  Street  and  Madison  Avenue,  Bedford, 

Ind.,  Quarry. 
Hoffman  House,  Broadway  and  25th  Street,  Hoosier,  Buff  Ridge 

and  Robin  Roost  Quarries,  Alfred  Zucker,  architect. 
Dean  Hoorman's  Residence,  73d  Street,  west  of  Stb  Avenue,  Hoosier 

and  Buff  Ridge  Quarries,  J.  B.  Suook  &  Sons,  architects. 
Hotel  Majestic,  Central  Park,  W.,  and  71et  to  72d  Streets,  Hoosior 

and  Buff  Ridge  Quarries,  Alfred  Zucker,  architect. 
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Hoyt  Residence,  75th  Street,  between  5th  and  Madison  Avenues, 

Hooeier  and  Buff  Ridge  Quarries,  Richard  M.  Hunt,  architect. 
Hoyt  Residence,  75th  Street,  between  West  End  Avenue  and  River- 
aide  Drive,  Hooeier  Quarry,  Babb,  Cook  &  Willard,  architects. 
C.  P.  Huntington's  Residence,  Blue  Hole  Quarry. 
Lamb  &  Rich  Block,  West  End  Avenue  and  76th  Street,  Hooeier 

and  Buff  Ridge  Quarries,  Lamb  &  Rich,  architects. 
London  &  Lancashire  Fire  Insurance  Co.  Building,  Williams  Street, 

Hooeier  and  Buff  Ridge  Quarries,  H.  J.  Hardenbergh,  architect. 
Mail  and  Express  Building,  Broadway  and  Pulton  Streets,  Bedford, 

Ind.,  Quarry. 
Manhattan  Hotel,  Madison  Avenue  and  42d  Street,  Hoosiar  and 

Buff  Ridge  Quarries,  H.  J.  Hardenbergh,  architect. 
Manhattan  Life  Building,  66  Broadway,  P.,  M.  &  B.  Quarry. 
McAdami  Residence,  131  West  122d  Street,  P.,  M.  &  B.  Quarry. 
Mercantile  Building    Co.'s  Block,   northwest    corner  West    End 

Avenue  and  77th  Street,  Hoosier  Quarry. 
Mercantile  Building  Company's  Block,  West  End  Avenue  and  78th 

Street,  Hoosier  Quarry. 
Mercantile  Building  Company's  Block,  West  End  Avenue  and  93d 

Street,  Hoosier  Quarry,  Little  &  O'Connor,  architects. 
Mercantile  Building  Company's  Block,  southeast  corner  West  End 

Avenue    and    77th    Street,    Hoosier    Quarry,    Clarence  True, 

architect. 
Merchants'  Bank  Building,  Hallowell  Quarry. 
Merritt  residences  (five),  Riverside  Drive  and  91st  Street,  Hoosier 

and  Buff  Ridge  Quarries,  Little  &  O'Connor,  architects. 
Metropolitan   Apartment  Building,   Boulevard   and    88th  Street, 

Hoosier  and  Buff  Ridge  Quarries,  Little  &  O'Connor,  architects. 
Mills  Lodging  House,  Bleecker,  Sullivan  and  Thompson's  Streets, 

Bedford  (L?d.)  Quarry. 
Mt.  Olivet  Church,  2d  Street  and  2d  Avenue,  Hoosier  and  Buff 

Ridge  Quarries,  Cady,  Berg  &.  Lee,  architects. 
Mutual  Life  Insurance  Company's  Building,  Hallowell  Quarry. 
Mutual  Reserve  Fund  Life  Insurance  Company's  Building,  Broad- 

way  and  Duane  Street,  Hoosier  Quarry,  W.  H.  Hume  A  Son, 

architects. 
Office  Building,  corner  8th   Street  and    Broadway,  C.  S.  Norton 

Quarry. 
Office  Building,  northwest  corner  12th  Street  and  Broadway,  C.  S. 

Norton  Quarry. 
Office   Building,    northeast   corner   Prince  and   Broadway,    C.    8. 

Norton  Quarry. 
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Ogden  Mansion,  Madison  Avenue  and  39th  Street,  Hooeier  and 

Buff  Ridge  Quarry,  Pea  body  &  Stearns,  architects. 
The  Overlook  Building,  Corlears  Hook  Park,  Bedford,  Ind. ,  Quarry. 
Piatt  Block,  West  End  Avenue,  63d  to  84th  Streets,  Hoosier  and 

Buff  Ridge  Quarries,  Clarence  True,  architect. 
Postal  Telegraph  Company  Building,  Broadwayand  Murray  Streets, 
Hoosier  and  Buff  Ridge  Quarries,  George  Ed.  Harding  &  Goocb, 
architects. 
Presbyterian  Building,  5th  Avenue  and  20th  Street,  Buff  Ridge 

and  Hoosier  Quarries,  J.  B.  Baker,  architect. 
Puritan  Apartment  House,  West  End  Avenue,  Boulevard,  81st  and 
82d  Streets,  Hoosier  and  Buff  Ridge  Quarries,  Little  &  O'Con- 
nor, architects. 
Public  School  Buildings,  82d  Street  and  West  End  Avenue,  Bed- 
ford, Ind.,  Quarry;  88th  Street,  between  2d  and  3d  Avenues, 
Bedford,  Ind.,  Quarry;  119th  Street  and  Madison  Avenue,  Bed- 
ford, Ind.,  Quarry;  88th  Street  and  Lexington  Avenue,  Bedford, 
Ind.,  Quarry;  Bt.  Ann's  Avenue,  Bedford,  Ind.,  Quarry;  134 
Lenox  Avenue,  P. ,  M.  &  B.  Quarry ;  68th  Street,  93d  Street  and 
Ridge  Street  Schools,  Quarry. 
St  Andrew's  Church,  76th  Street,  between  9th  and  10th  Avenues, 
Hooeier  and  Buff  Ridge  Quarries,  Cady,  Berg  &  See,  architects. 
St.  Ignatius  R.  C.  Church,  84th  Street  and  Park  Avenue,  Hoosier 

and  Buff  Ridge  Quarries,  W.  H.  Schickel  &  Co.,  architects. 
St.  Paul  Building,  southeast  corner  Broadway  and  Avenue  Street 

(26  stories),  C.  S-  Norton  Quarry. 
San  Reno  Hotel,  74th  and  75th  Streets  and  8th  Avenue,  Bedford, 

Ind.,  Quarry. 
Hotel  Savoy,  Terre  Haute  Quarry. 

Scotch  Church ,  96th  Street  and  8th  Avenue ;  Scotch  Church  lecture 

room,  95th  Street  and  8th  Avenue,  Hoosier  and   Buff  Ridge 

Quarries,  W.  H.  Hume  &  Son,  architects. 

Schermerborn  Building,  23d  Street,  between  5th  and  6th  Avenues, 

Hoosier  and  Buff  Ridge  Quarries,  H.  J.  Hardenbergh,  architect. 

Sherry  Hotel,  corner  5th  Avenue  and  44th  Street,  C.  S.  Norton 

Quarry. 
Sloane  Mansion,  72d  Street,  east  of  5lh  Avenue,  Hoosier  and  BuS 

Ridge  Quarries,  Carrere  &  Hastings,  architects. 
Mrs.  Josephine  Smith's  residence,  C.  S.  Norton  Quarry. 
Smith,  Gray  &  Co.  Building,  Broadway  and  31st  Street,  Hoosier 

and  Bull  Ridge  Quarries,  Buckman  &  Deisle,  architects. 
Syndicate  Building,  Nassau  and  Liberty  Streets.     Hoosier  and  Buff 

Ridge  Quarries,  Lamb  &  Rich,  architect*. 
Temple  Beth  Synagogue,  Reed's  Oolitic  Quarry. 
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Thompson  Residence,  41st  Street  and  Madison  Avenue,  Bedford, 
led.,  Quarry. 

University  Building,  Washington  Square,  East  and  Washington 
Place,  Hoosier  and  Buff  Ridge  Quarries,  Alfred  Zucker,  archi- 
tect 

Cornelius  Vanderbilt  residence,  northwest  corner  5th  Avenue  and 
57th  Street  (large  carved  pilasters  of),  G.  S.  Norton  Quarry, 
(main  body  of),  Blue  Hole  Quarry. 

Vanderbilt  Residence,  5th  Avenue,  Blue  Hole  Quarry. 

Mrs.  W.  K.  Vanderbilt  residence,  Madison  Avenue  and  72d  Street, 
Hoosier  and  Buff  Ridge  Quarries,  McKim,  Mead  &  White, 
architects. 

Woodbridge  Building,  Williams,  Piatt  and  John  Streets,  Bedford 
Ind  ,  Quarry. 

Western  Union  Telegraph  Building, Quarry. 

Y.  M.  C.  A.  Building,  56th  and  57th  streets  and  8th  Avenue,  Bed- 
ford Indiana  Quarry. 

The  following  buildings  said  to  have  Indiana  limestone,  but  the 
quarry  not  known :  The  Wilkes,  Smith,  Stokes,  Havemeyer, 
Decker  Bros,,  Lincoln  and  Colonial  Club  buildings,  Harlan  Li- 
brary, Holland  House,  Camden  Block,  College  of  Pharmacy, 
Fuller  Building,  and  about  200  residences. 
Scarborough — Memorial  Church,  Hoosier  Quarry,  Haydel  &  Sbepard, 
architects. 

Shepard  Mansion,  Hoosier  Quarry,  McKim,  Mead  &  White,  arch- 
itects. 
Staten  Island — Kuhnh&rdt  Memorial  Tomb,  Bedford  Indiana  Quarry. 
Syracuse— Onondaga  Savings  Bank  Building,  Consolidated  Stone  Co. 

NORTH   CAROLINA. 

Biltmore — Geo.  W.  Vanderbili's  Residence,  Hallowell  Quarry. 
Charlotte — United  States  Court  House  and  Postoffice, Quarry. 


Cincinnati — Hamilton  County  House,  Salem-Bedford  Quarry. 

The  following  are  some  of  the  buildings  in  Cincinnati  in  which  the 
Bedford  oolitic  stone  has  been  used,  but  the  quarry  ie  not  known  :  Den- 
n'son  Hotel,  The  Fleischman,  Armstrong,  Auskamp,  Jos.  Smith,  George 
A.  Smith,  Smith's  Office  Buildings,  and  60  or  more  residences. 
Columbus — Commercial  Club  Building,  Reed's  Bedford  Quarry. 
Sidney — John  Laugh)  in's  Residence,  Thornton  Quarry. 
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PENNSYLVANIA. 


Bloomsburg — M.  E.  Church,  Thornton's  Quarry. 
Bryn  Mawr— College  Hall,  P.,  M.  4  B.  Quarry. 

James   F.    Siunott'a    Besidence,    Hoosier    Quarry,    Hazelhurst   & 
Huckel,  architects. 
Fern  Rock — Sydney  D.  Fisher's  Residence,  P.,  M.  &  B.  Quarry. 
Glenside — W.  H.  Harrison's  Residence,  P.,  M.  &  B.  Quarry. 

Harrisburg — State  Library,  entire, Quarry. 

Lancaster— St.  John's  Lutheran  Church,  P.,  M.  &  B.  Quarry. 

U.  8.  Government  Building, Quarry. 

Merion — Lincoln  Godfrey's  Residence,  P.,  M.  &  B.  Quarry. 
Newtown — The  George  School,  (trimmings),  P.,  M.  &  B.  Quarry. 
Philadelphia — Manufacturers'  Club   Building,   Hoosier  Quarry,  Hazel- 
hurst &  Huckel,  architects. 

Maternity  Hospital,  P.,  M.  &  B.  Quarry. 

Tioga  Baptist  Church,  P.,  M.  A  B.  Quarry. 
Reading — J.  H.  Sternbergb's  Residence  (trimmings  only).  P.,  M.  &  B. 

Quarry. 
Scran  ton — Public  School  Building,  Adams  Quarry. 
Upton — Dr.  J.  M.  DaCosta's  residence,  P.,  M.  &  B.  Quarry. 

RHODE  ISLAND. 

Newport —Robert  Goeblet's  residence,  Blue  Hole  Quarry. 

TENNESSEE. 

Lebanon — Cumberland  University,  Thornton's  Quarry. 
Memphis — Cotton  Exchange  Building,  Griswold's  Quarry. 
Morriitown — Normal  Academy,  Thornton's  Quarry. 


Beaumont — Court  House,  Thornton's  Quarry. 

El  Paso — U.  S.  Court  House  and  Postoffice, Quarry. 

Richmond — Court  House,  Thornton's  Quarry. 


Roanoke — Postoffice  Building,  Salem  Bedford  Quarry. 

N.  &  W.  Railway  Offices,  Consolidated  Stone  Company. 
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Wisconsin. 

La  Crone — Batavian  Bank,  Blue  Hole  Quarry. 

Milwaukee — Gaul  &  Frank  Building,    Consolidated   Stone   Company's 
Quarries. 

Winona— U.  8.  Postoffice  Building, Quarry. 

Milwaukee — Germania  Building,  Consolidated  Stone  Company's  Quarries. 
Public  Library,  Consolidated  Stone  Company's  Quarries. 

VENEZUELA,  SOUTH  AMERICA. 

Caracas — Base  of  General  Bolivar's  statue,  Thornton's  Quarry. 


Following  are  a  few  of  the  many  bridges  of  Bedford  stone. 

Missouri  River— Bellefontaine  Blufls,  Mo.;  cost,  (1,500,000;  Geo.  S. 
Morrison,  engineer ;  Romona  Quarry,  8,000  cubic  yards. 

Mississippi  River— Alton,  III.;  cost,  11,250,000;  G.  6.  Morrison,  en- 
gineer; Romona  Quarry,  10,000  cubic  yards. 

Ohio  River— Cincinnati,  O.;  cost,  1 1,250,000 ;  M.  J.  Becker,  engineer ; 
Romona  Quarry,  9,000  cubic  yards. 

Chicago  River — Twenty-six  city  bridges  over  Chicago  River.  Metro- 
politan Elevated  Railroad  river  bridge. 

Van  Bure.ii  Street  Cable  Railroad  Tunnel;  cost,  $1,000,000;  3,000 
cubic  yards  stone;  C.  S.  Art  ings  tall,  engineer. 

Three  Chicago  Water  Works  Cribs,  four  miles  out  in  Lake  Michigan. 

Many  bridges  on  the  Illinois  Central  Railroad.  Many  bridges  on  other 
railroads  in  Indiana,  Illinois  and  Missouri.  AH  the  above  from  the 
Romona  quarries.  There  are  many  others  from  other  quarries,  such  as 
one  at  St.  Louis  and  one  at  Memphis  over  the  Mississippi  and  the  Ohio 
River  at  Henderson,  Kv.,  Cairo,  111.,  and  three  across  the  Ohio'at  Louis- 
ville. 
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LETTER  OF  TRANSMITTAL. 


ce  of  Natural  Gab  Supervisor, 
Kokomo,  Ind.,  January  11,  1897. 


Sir— 1  herewith  transmit  to  you  my  second  annual  report,  the  same 
being  the  firth  annual  report  from  this  department.  It  is  made  in  obedi- 
ence to  section  7,504  of  the  Revised  Statutes  of  the  State  of  Indiana, 
and  is  for  the  year  ending  December  31,  1890. 

The  purpose  of  the  annual  reports  from  this  department,  as  defined  by 
law,  and  an  outline  of  this  report,  are  given  in  the  introductory  chapter. 

Again  I  acknowledge  tbe  cordial  support  that  I  have  received  from 
you  while  I  have  had  charge  of  this  department,  and,  thanking  you  for 
the  same,  I  respectfully  submit  this  report  and  remain, 

Yours  sincerely, 

Prof.  W.  8.  Blatchley,  J.  0.  LEACH, 

Slate  Qedogist.  Slate  Natural  Qaa  Superviwr, 
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INTRODUCTORY. 


The  duties  of  the  State  Natural  Gas  Supervisor,  as  defined  by  sections 
7504-5  of  the  Revised  Statutes  of  the  State  of  Indiana,  mar  be  briefly 
summarized  as  follows : 

1.  To  make  a  personal  inspection,  as  far  as  it  is  practicable,  of  all  the 
natural  gas  property  in  the  State,  including  wells,  pipe  Hues,  machinery, 
etc. ,  giving  special  attention  to  the  precautions  taken  to  insure  the  health 
aod  safety  of  workmen  engaged  in  opening  gas  wells  and  laying  mains 
and  pipes  and  thoie  who  use  natural  gas  for  any  purpose. 

2.  To  collect  and  tabulate  certain  statistics  regarding  the  geological 
formation,  gas  wells,  pipe  lines  and  manufacturing  industries  of  the  gas 
belt. 

3.  To  see  that  all  the  provisions  of  the  law  pertaining  to  the  drilling 
of  wells  and  the  piping  and  consumption  of  natural  gas  are  faithfully 
carried  out  and  that  the  penalties  for  the  violations  of  the  same  are  en- 

4.  To  make  an  annual  report  to  the  State  Geologist. 

As  with  the  duties  attached  to  other  departments  of  this  class,  the  dif- 
ferent items  specified  in  the  above  summary  are  not  alike  important,  and 
the  performance  of  the  same  does  not  prove  equally  beneficial  to  the 
State;  and  unlike  other  departments,  the  relative  importance  of  each 
class  of  work  and  the  time  necessary  to  perform  the  same  changes  with 
time,  the  age  and  condition  of  the  field  largely  governing.  The  value  of 
natural  gas  as  a  heat  produciug  power,  the  past  history  of  this  gas  field 
and  its  present  condition  certainly  emphasize  the  fact  that  everything 
possible  should  be  done  to  husband  the  present  supply  of  gas.  There 
are  many  ways  that  this  can  be  done,  and  it  has  been  to  this  end  that 
my  work  has  been  directed  this  year.  Most  of  my  time  has  been  spent 
in  the  field,  and  the  information  given  and  recommendations  made  are 
the  results  of  observation  and  experiments,  and  not  hearsay. 

A  brief  statement  of  the  work  accomplished  will  be  given  in  its  ap- 
propriate connection. 

The  protection  of  the  consumer  and  those  engaged  in  any  capacity  in 
the  natural  gas  industry  from  danger  caused  by  carelessness  or  a  lack  of 
knowledge  of  proper  methods  of  controlling  and  using  this  gaseous  fuel 
seems  to  be  the  primary  purpose  of  the  law  outlined  in  the  first  part  of 
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the  above  summary.  True  as  this  may  be,  however,  the  knowledge  that 
this  department  gains,  incidental  to  the  inspection,  of  the  condition  of 
the  field,  the  manner  of  use,  and  cause  and  extent  of  waste  ia  one  of  toe 
desirable  as  well  as  profitable  results.  It  enables  the  supervisor  to  give 
those  interested  in  the  natural  gas  and  manufacturing  industries  accurate 
information  concerning  tbe  ever  changing  condition  of  the  field  and  af- 
fords an  opportunity  to  suggest  economical  methods  of  use  when 
necessary. 

The  progress  of  the  field  ia  watched  with  much  interest  by  all  classes, 
especially  those  engaged  in  manufacturing.  During  the  early  history  of 
natural  gas  in  this  State,  but  little  attention  was  given  to  the  condition 
of  the  field.  Scientists  were  busy  investigating  phenomena  attending  its 
discovery  and  utilization,  while  residents  of  all  occupations  were  busy 
advertising  its  merits.  The  lack  of  accurate  and  reliable  information,  on 
the  part  of  a  majority  of  the  consumers,  regarding  the  generation  and 
supply  of  this  valuable  fuel,  rather  than  a  lack  of  knowledge  of  its  value, 
or  a  due  appreciation  of  the  same,  accounts  largely  for  the  great  waste  of 
this  fuel  in  tbe  past.  Those  who  have  studied  the  scientific  phases  of 
the  question ;  who  are  familiar  with  the  history  of  other  gas  fields  and 
who  have  watched  the  progress  of  this  field  from  year  to  year,  know  that 
none  of  these  warrant  waste  or  even  extravagant  use.  For  a  number  of 
years,  to  tbe  consumer,  every  indication  pointed  to  an  inexhaustible  sup- 
ply of  gas ;  but  when  the  first  wells  began  to  show  signs  of  exhaustion, 
attention  was  directed  to  the  cause,  and  as  a  result  a  change  was  soon 
wrought  in  the  popular  ideas  concerning  these  questions.  Tbe  accepted 
theories  accounting  for  the  generation,  storage,  pressure,  etc.,  of  natural 
gas  are  reasonable,  and  these,  if  understood,  with  a  knowledge  of  the 
progress  of  the  field,  will  do  much  to  prevent  the  prodigal  use  of  gas 
that  has  characterized  this  field  in  the  past.  Then,  as  unfamiliar  condi- 
tions arise  from  time  to  time,  they  should  be  noted,  studied  in  the  light  of 
science  and  experience,  and  intelligently  met,  or  we  shall  fail  to  get  the  full 
value  of  this  reservoir  of  gaseous  fuel  that  nature  has  given  to  us.  For 
reasons  that  are  patent,  considerable  space  is  given  to  this  subject  in  this 
report.  I  know  that  the  careful  reader  will  learn  the  true  condition  of 
tbe  field,  and  I  trust  that  it  will  not  only  be  of  interest  to  those  inter- 
ested in  this  valuable  industry,  but  will  prove  beneficial  as  well.  Refer- 
ence to  tbe  other  subjects  embraced  in  this  part  of  the  summary  ia  made 
in  tbe  body  of  the  report. 

Full  and  complete  statistics  regarding  the  manufacturing  industries  of 
the  State  are  given  in  the  annual  reports  of  the  Bureau  of  Statistics  and 
are  not  repeated  here. 

For  information  regarding  the  geological  formation  of  the  State,  the 
reader  is  referred  to  tbe  annual  reports  of  the  State  Geologist 
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The  fact  that  many  of  the  questions  relating  to  the  scientific  phase  of 
the  subject  are  do  longer  disputed  by  those  who  have  both  a  practical 
and  theoretical  knowledge  of  the  same ;  that  reasonable  theories,  ac- 
counting for  the  origin,  accumulation,  pressure,  etc.,  of  natural  gas  have 
long  ago  been  discussed  and  accepted  by  the  leading  scientists  of  the 
country,  makes  a  discussion  of  the  subject  at  this  date,  a  reiteration  of 
what  has  been  said  and  of  very  tittle  interest  to  the  public.  It  has  been 
suggested  that  these  conclusions  are  old  ;  that  they  have  not  been  added 
to  recently.  True,  but  is  that  any  reason  why  they  should  be  aban- 
doned or  why  they  are  not  true  ?  Are  these  the  only  theories  in  the 
world  that  are  old,  that  have  not  heen  proven  false  by  new  discoveries? 
Concerning  natural  gas,  we  know  its  nature ;  as  to  its  origin  all  geolo- 
gists agree ;  that  the  supply  will  finally  become  exhausted  is  not  ques- 
tioned any  more  ;■  how  long  it  will  last  is  the  question  that  has  not  been 
answered  to  the  satisfaction  of  all,  nor  will  it  be.  In  the  Twentieth  An- 
nual Report  of  the  Department  of  Geology  and  Natural  Resources,  brief 
statements  of  the  views  accepted  by  the  leading  geologists  of  the  coun- 
try regarding  the  origin,  accumulation  and  pressure  of  natural  gas  are 
given.  All  generalizations  and  discussions  in  this  report  are  based  upon 
the  data  and  conclusion  there  given. 

What  the  future  history  of  natural  gas  in  Indiana  will  be,  depends 
largely  upon  how  gas  is  used  in  the  future;  upon  conditions  attending 
the  use  of  this  fuel  that  are  under  the  control  of  the  gas  companies  and 
consumers.  Reference  will  be  made  to  this  subject  in  a  subsequent 
chapter. 

The  natural  gas  law  of  the  State  seeks  to  regulate  the  use  and  prevent 
the  waste  of  natural  gas ;  to  protect  from  danger  those  who  use  gas  for 
any  purpose,  by  making  it  the  duty  of  the  Natural  Gas  Supervisor  to 
inspect  the  pipe  lines,  regulators,  etc.,  from  time  to  time;  to  see  that 
the  proper  precautions  are  taken  to  insure  the  health  and  safety  of  those 
who  use  it,  and  to  condemn  any  line  or  portions  of  lines  that  are  unsafe. 
During  the  early  history  of  the  field  tbis  law  encountered  much  opposi- 
tion, especially  by  the  residents  of  the  gas  belt  owning  their  territory  and 
wells.  Those  opposed  to  the  law  contended  that  it  abridged  their  rights 
as  citizens;  that  natural  gas  is  property  and  as  such  the  owner  has  a 
right  to  use  it  as  he  desires.  In  opposition  to  this  the  State  claims  that 
the  welfare  and  prosperity  of  the  public  overshadows  the  desire,  or  even 
good  of  the  individual,  and  that  the  general  good  of  all  demands  that  a 
reasonable  economy  be  practiced  in  the  use  of  this  gaseous  fuel  and  if 
necessary,  the  enforcement  of  law  to  attain  this  is  but  a  judicious  exer- 
cise of  the  police  powers  of  the  State.  Most  opposition  has  been  directed 
toward  what  is  known  as  the  "  flambeau  law,"  the  constitutionality  of 
which  is  questioned.  A  suit  brought  in  Blackford  County  to  enforce  this 
law  is  now  before  the  Supreme  Court,  and  an  early  decision  is  expected. 
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I  am  glad  to  know  that  during  the  past  year  a  great  change  baa  been 
wrought  in  the  public  mind  on  this  subject.  The  purpose  of  the  law  is 
better  understood  and  its  necessity  and  value  appreciated.  The  law  con- 
cerning the  sinking,  safety,  maintenance,  use  and  operation  of  natural 
gas  and  oil  wells  and  the  inspection  and  condemnation  of  unsafe  pipe 
linen  and  natural  gas  machinery  is  being  executed  and  has  the  support  of 
all  interested. 

Referring  to  the  annual  reports  of  this  department,  it  has  not  been 
found  possible  in  the  past,  both  for  want  of  time  and  space  to  report  on 
all  subjects  indicated  above  in  any  one  annual  report.  This  would  not 
be  profitable,  even  if  practicable.  Of  necessity,  a  large  part  of  the 
Supervisor's  time  must  be  spent  in  the  field ;  hence  a  report  from  this 
department  can  be  little  more  than  a  record  of  the  field  work.  How- 
ever, in  this  report  I  have  endeavored  to  give  some  space  to  the  most 
important  of  those  subjects  demanding  attention  at  present.  ■  Daring  the 
year  I  have  received  a  large  number  of  letters  requesting  information 
and  advice.  A  careful  reading  of  this  report  will,  I  trust,  render  mure 
intelligent  the  answers  that  I  have  given. 

A  C  K  SO  WLEDGM  E  IS  TB. 

I  take  this  opportunity  to  express  my  indebtedness  to  all  who  have 
rendered  me  assistance  in  my  work.  Wherever  my  official  duties  have 
brought  me  in  contact  with  owner  or  managers  of  gas  plants,  manu- 
facturers, farmers  or  drillers,  they  have  been  uniform  in  their  kindness 
to  me,  giving  me  all  the  information  possible  and  assistance  desired. 
Largely  on  account  of  this,  my  work  during  the  past  year  has  been 
pleasant  and  I  trust  profitable  to  the  natural  gas  industry,  and  conse- 
quently to  the  manufacturing,  commercial  and  other  industries  of  the 
gas  belt. 


NATURAL  GAS. 


In  the  history  of  civilization  nothing  ia  more  interesting  than  the 
progress  mankind  has  made  toward  the  subjugation  and  utilisation  of 
the  forces  of  nature  for  human  welfare,  and  in  recent  years  the  most  im- 
portant fact  in  this  onward  movement  is  the  discovery  of  natural  gas  in 
commercially  valuable  quantities  and  its  use  as  a  fuel.  While  its  pres- 
ence was  known  and  its  power  utilized  in  prehistoric  time  it  has  only  been 
within  the  last  few  years  that  it  has  been  used  so  extensively  as  to  modify 
the  course  of  human  progress.  Though  the  use  of  it  is  limited  to  a  com- 
paratively small  area,  its  influence  is  felt  far  and  wide.  As  a  heat-pro- 
ducing  power,  it  possesses  extraordinary  value,  and  its  utilization  as  a 
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fuel  hu  awakened  a  business  activity  within  its  own  territory  heretofore 
unknown.  It  can  be  used  for  almost  all  purposes  for  which  any  other 
fuel  is  used,  and- for  cleanliness  and  convenience  it  is  not  surpassed. 

Natural  gas  is  a  compound  of  carbon  and  hydrogen.  Its  principal 
constituent  is  marsh  gas,  which  is  composed  of  75  parts,  by  weight,  car- 
boa  and  25  parls  hydrogen. 

A  brief  description  ot  the  chemical  constituents  of  Indiana  natural  gas 
was  given  in  my  last  annual  report,  and  is  not  repeated  here,  but  for 
convenient  reference  the  analysis  is  given. 

Composition  of  Natural  Gat  (Haynti).* 

Carbon ; 70.25 

Hydrogen '. ..  21.45 

Sulphuretted  hydrogen .17 

Carbonic  acid .02 

Nitrogen  (by  difference) 7.93 

Total 100.00 

NATURAL  GAS  ROCK. 

While  it  is  a  fact  that  natural  gas  has  been  found  in  nearly  every 
country  and  geological  formation,  and  that  its  presence  in  various  locali- 
ties has  been  known  for  centuries,  it  is  equally  true  that  it  is  only  in  a 
few  favored  localities,  where  the  textural  and  structural  condition  of  the 
rock  is  favorable  to  its  storage,  that  it  has  been  found  and  used  exten- 
sively as  a  fuel. 

The  Trenton  limestone,  a  universal  formation  in  this  State  and  one  of 
the  most  widespread  on  the  continent,  is  both  the  source  and  the  reservoir 
for  natural  gas  in  Indiana.  "While  it  is  true  that  the  Trenton  limestone 
is  a  universal  formation  in  this  State  and  is  a  reservoir  for  natural  gas,  it 
is  equally  true  that  these  products  occupy  but  a  limited  strata  of  this 
limestone  and  a  comparatively  small  area  of  the  State.  The  cause  of  this 
is  found  in  the  textural  and  structural  conditions  of  the  gas-producing 
rock. 

"  Trenton  limestone  is  seldom  a  gas  rock  below  sixty  feet  from  the  upper 
surface,  the  gas-producing  stratum  ranging  from  five  to  twenty  feet  thick. 
Observation  and  the  analysis  of  this  rock  shows  that  its  productiveness  is 
due  to  its  porosity.  Wherever  the  Trenton  limestone  is  a  gas  or  oil  rock, 
it  is  always  substantially  a  pure  dolomite,  highly  crystalline  and  of  a  suf- 
ficient porosity  to  contain  large  quantities  of  these  hydrocarbons.  Its 
storage  capacity  is  much  greater  than  that  of  sandstones.  Outside  of  the 
gas  area  the  conditions  are  different.  There  the  limestone  is  nearly  pure 
and  non-porous     The  dolomitic  change  has  not  taken  place. 

■  Twentieth  Annual  Kurort  of  Depigment  of  Geolcgy  md  Katunl  Reioiireei  of  State  of 
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' '  From  the  above  it  is  plain  that  the  poroaity  of  the  Trenton  limestone 
is  due  to  its  chemical  composition,  or  at  least  connected  with  it.  In  the 
oil  and  gas  area  this  limestone  has  been  transformed  in  its  upper  beds, 
the  carbonate  of  lime  giving  way  in  part  to  carbonate  of  magnesia."*  . 

Iu  the  following  analysis  the  difference  in  composition  of  a  productive 
and  non-productive  rock  is  illustrated.  At  Muncie,  Indiana,  the  lime- 
stone contains  38.11  per  cent,  of  carbonate  of  magnesia,  and  is  a  pro- 
ductive gas  rock,  while  at  Vernon,  Indiana,  it  contains  but  a  trace  of 
carbonate  of  magnesia,  and  is  a  barren  rock. 


of  Trenton  Limesione.f 


""""■ 

v.™. 

51.96 
38.11 

3.30 

97.07 

94.16 

THE  DISCOVERY   A»T>  UTILIZATION   OF  NATURAL  GAS. 

The  story  of  the  discovery  of  natural  gas,  and  the  exploration  that 
followed,  with  the  attendant  success  and  failure  of  the  prospectors ;  the 
approximate  location  of  the  gas  area,  and  its  development  since,  have 
been  chronicled  in  the  annual  reports  from  this  Department,  and  are 
open  history.  The  advantages  possessed  by  this  fuel  were  soon  demon- 
strated, and  fuel  users  were  not  slow  lo  adopt  it.  When  it  became  known 
that  the  Indiana  natural  gas  field  was  the  largest  and,  from  all  indications, 
the  most  stable  of  any  yet  discovered,  the  manufacturing  industry  of  this 
section  of  the  State  began  to  grow  with  a  rapidity  unknown  in  the  past. 
Old  factories  were  enlarged,  new  ones  built,  and  ere  long  the  gas  belt 
was  the  manufacturing  center  of  the  State.  In  1886,  when  natural  gas 
was  discovered,  this  section  of  the  State  was  devoted  almost  entirely  to 
agriculture.  Besides  the  customary  flouring  and  saw  mills,  the  factories 
were  few  and  confined  almost  exclusively  to  the  manufacture  of  wooden 
wares.  To-day  nearly  all  classes  of  manufacturing  industries  are  repre- 
sented. Nor  are  these  factories  temporary  affairs.  A  majority  are  large 
and  well  built,  employing  from  300  to  1,000  people. 

'Twentieth  Annua]  Report  of  the  Dept.  of  Oeolosr  and  Natural  Resource!  of  the  State 
of  Indiana;  1816,  p.  383. 

t  Ei.hth  Annual  Rapt.  U.S. Geological  Survey,  1889. 
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The  glass  industry  in  all  its  departments  has  increased  most  rapidly 
since  the  discover;  of  gas,  caused  by  the  perfect  adaptation  of  this  fuel 
to  its  manufacture  and  the  superiority  of  the  manufactured  product. 
Nor  are  the  tin  and  iron  industries  far  behind.  The  tin,  though  a  com- 
paratively new  industry,  is  one  of  the  most  prosperous  in  the  gas  belt. 
The  large  towns  have  not  been  the  only  gainers  by  the  growth  of  the 
manufacturing  industry.  Factories  locating  in  the  gas  belt  considered 
transportation  facilities  next  after  cheap  fuel,  and  many  small  towns 
being  advantageously  situated  in  regard  to  both,  have  experienced  a 
growth  not  excelled  by  the  cities.  Manufacturers,  however,  are  not  the 
only  class  of  people  being  benefited  by  natural  gas.  All  classes,  the 
merchant,  farmer  and  laborer  are  its  beneficiaries.  Not  a  few  farmers 
are  receiving  annually  gas  well  rentals  equal  to  the  annual  rental  value 
of  their  land  for  farming  purposes.  The  hundreds  of  wells  that  are 
being  drilled  and  the  miles  of  pipe-line  that  are  being  laid  annually,  with 
the  labor  that  is  necessary  to  properly  care  for  the  gas  plants  of  the 
State,  furnish  work  for  a  large  number  of  men. 

The  discovery  and  utilization  of  natural  gas  has  added  materially  to 
the  wealth  of  the  State.  The  natural  gas  property,  which  includes 
wells,  pipe-lines,  pumping  stations,  etc.,  is  assessed  for  taxation  at  near 
$5,500,000.  As  pipe-line  extensions  are  made  and  pumping  stations 
erected  this  sum  will  be  increased.  The  life  that  has  been  given  to 
the  manufacturing  industry  in  this  section  on  account  of  natural  gas  has 
added  largely  to  the  population  and  wealth  of  the  State.  The  factory 
property  alone  is  listed  at  nearly  86,000,000,  and  this  is  a  small  per  cent, 
of  the  increase  in  wealth  since  the  discovery  of  gas.  In  1887  the  total 
assessed  valuation  of  the  property  in  Madison  County*  was  $9,837,595, 
which  yielded  a  tax  amounting  to  $168,339  ;  in  1895  the  former  had  in- 
creased to  $26,994,775  and  the  latter  to  $397,569.  This  is  a  total  in- 
crease of  wealth  in  eight  years  of  $17,157,180,  or,  exclusive  of  gas  prop- 
erty and  factories,  $13,917,180. 

The  increase  on  account  of  gas  property  and  factories  is  seen  to  be 
about  one-fifth  of  the  total  increase.  The  lack  of  space  forbids  further 
details  on  this  subject,  but  it  is  reasonable  to  believe  that  the  same  ratio 
holds  throughout  the  field,  with  the  possible  exception  of  the  outer  zone. 

Enough  has  been  said  to  show  the  advance  that  this  section  of  the  State 
has  made  in  material  prosperity  since  the  discovery  of  natural  gas. 
Briefly,  that  discovery  has  added  materially  to  the  wealth  of  the  State ; 
■  it  has  stimulated  the  manufacturing  industry,  which  in  turn  has  added 
largely  to  our  population  and  wealth;  it  baa  increased  the  farmer's 
income;  it  has  reduced  the  fuel  expense,  and  furnished  profitable 
employment  for  thousands  of  men.     In  a  word,  it  is  a  blessing  to  all,  a 
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proper  Appreciation  of  which  would,  I  believe,  materially  extend  its  life. 
In  1883  natural  gas  began  to  be  used  extensively  as  a  fuel  in  Pitts- 
burgh. Soon  afterwards,  explorations  extending  westward  through  Ohio 
and  Indiana  began  in  earnest.  Gas  was  found  in  the  Trenton  limestone 
at  Findlay,  Ohio,  in  1884;  at  Portland,  Jay  County,  Indiana,  March  14, 
1886.  This  was  the  first  productive  well  drilled  in  Indiana  of  which  we 
have  any  record.  Though  the  flow  of  gas  was  small,  it  stimulated  the 
exploration  in  more  productive  territory.  When  it  was  known  that  the 
Trenton  limestone  in  this  section  of  the  State  was  a  gas-producing  rock, 
companies  were  organized  and  scores  of  drills  started.  Though  many 
failures  were  recorded,  some  were  successful,  and  the  result  was  that 
while  the  prospectors  lost  much  capital  and  Jabor,  the  public  was  the 
gainer,  for  the  gas  belt  was  located  and  the  knowledge  gained  from  the 
records  of  the  many  wells  drilled  in  all  parts  of  the  field  are  invaluable 
from  a  scientific  standpoint.  The  people  were  not  slow  to  learn  the 
advantages  possessed  by  the  new  fuel.  The  first  wells  were  drilled  at 
county  seats,  which  were  naturally  the  larger  towns.  Soon,  however, 
companies  were  organized  to  supply  the  small  towns,  "farmer  companies" 
to  supply  the  rural  districts,  and  every  resident  of  the  field  had  an 
opportunity  to  use  gas.  At  the  beginning  only  enough  wells  were  drilled 
to  supply  domestic  consumption,  but  this  condition  was  soon  changed  by 
the  location  of  factories  and  the  extension  of  pipe  lines  to  a  number  of 
the  cities  outside  the  gse  belt.  The  factories,  which  are  the  large  con- 
sumers of  natural  gas,  very  materially  increased  the  draught  on  the  terri- 
tory in  the  vicinity  of  the  cities  and  towns.  Those  factories  that  were 
large  fuel  consumers  were  naturally  the  first  to  locate  in  the  gas  belt,  and 
statistics  show  that  they  are  largely  in  the  majority  now.  Full  and  com- 
plete information  on  the  subject  can  be  found  in  the  Annual  Reports 
of  the  Bureau  of  Statistics  and  under  the  head  of  "Manufacturing 
Industries"  in  the  Report  of  the  Eleventh  Census,  1890. 

PIPE-LIU  EB. 

Like  the  factories,  pipe-line  cities  draw  their  supply  from  a  limited  ter- 
ritory, extending  their  lines  from  time  to  time  as  the  old  territory  shows 
signs  of  exhaustion.  The  following  Indiana  cities,  located  outside  of  the 
belt,  are  drawing  on  this  field  for  their  fuel  supply,  to  wit: 

Blufllon,  Connersville,  Craw  ford  svi  lie,  Decatur,  Frankfort,  Ft.  Wayne, 
Huntington,  Indianapolis,  Lafayette,  Lebanon,  Logansport,  Peru,  Rich- 
mond, Shelby  ville,  Union  City,  Warren  and  Wabash.  In  addition,  natural 
gas  is  piped  from  this  field  to  Chicago,  111.,  and  Buckland,  Cold  Water, 
Cridersville,  Dayton,  Fort  Recovery,  Hume,  Lima,  New  Knoxville, 
Piqua,  Springfield,  St.  Marys,  Tippecanoe,  Troy  and  Wapakoneta,  O. 
For  Chicago,  the  Ohio  cities  and  towns  and  Indianapolis,  Logansport, 
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Lafayette  and  Richmond,  the  field  pressure  is  reinforced  by  means  of 
compressors  or  pumps.  With  these  the  pressure  can  be  raised  to  300 
pounds*  to  the  square  inch,  which  in  most  cases  insures  satisfactory 
service, 

PEODUCTIOK. 

It  is  impossible  to  give  an  accurate  statement  of  the  annual  production 
of  this  field,  of  value  of  gas  consumed  or  of  number  of  domestic  con- 
sumers. The  reasons  are  obvious.  Wells  can  be  measured  and  the  pro- 
duction ascertained  for  a  certain  period.  This,  however,  is  only  the 
rate  of  production  for  the  time  the  measurements  were  taken,  for  the 
production  of  a  well  varies,  and  a  fair  estimate  of  it  for  a  given  time 
does  not  indicate  what  it  will  be  an  hour  later.  It  is  thus  seen  that  a 
measurement  of  all  the  wells  would  give  but  an  approximate  estimate 
of  their  annual  production  It  is  just  as  difficult  to  ascertain  the  con- 
sumption of  natural  gas  in  cubic  feet.  The  methods  of  consumption  are 
such  that  the  only  approximately  satisfactory  way  of  obtaining  the  value 
of  the  gas  consumed  is  to  ascertain  the  value  of  the  fuel  displaced  by  it. 
This  is  the  basis  of  calculation  used  by  the  U.  8.  Geological  Survey. 
From  the  most  reliable  information  obtainable  the  Survey  gives  the 
following : 1 

"  The  total  value  of  natural  gas  consumed  in  Indiana  in  1895  was 
$5,203,200,  as  compared  with  (5,347,000  in  1894,  a  very  slight  de- 
crease." 

In  the  following  table  will  be  found  a  statement  of  the  value  of  nat- 
ural gas  consumed  in  Indiana  from  1886  to  1895 : 

Value  of  Natural  Gas  Consumed  in  Indiana  from  1886  to  1895. 2 

Value  of  Uas  Value  of  Am 

Year.  Consumed.  Year.                                 .Contained. 

1886 $300,000  1891 $3,942,500 

1887 600,000  18B2 4,716,000 

1888 1,320,000  1893 5,718,000 

1889 2,075,702  1894 5,437,000 

1890 2,302,500  1895 5,203,200 

•An  art  pu»d  by  the  General  AaMnblr  of  1B91  (Aota  1891,  p.  88),  deolaru  It  to  be  nnlaw- 

f i.i I  to  transport  |ii  throufb  pipes  at  *  pressure  exeeeding  300  pounds  por  square  inah,  or  to 
mt  ui  device  for  pumping  or  any  artificial  prooe*«  or  appliance  for  the  purpoae,  or  that 
■hall  have the  offeot  of  increasing  the  natural  flow  of  natural  gas  from  any  well,  or  Lncroaiiog 
or  maintaining  the  flow  or  natural  gas  through  the  pipes  used  for  conveying  and  transport- 
ing the  g-aj.  In  thecajeofJc.mie.miv.  Th*  Indiana  Natural  Gai  and  Oil  Co. tl  of.,  128  Indiana 
SSS,  Ilia  Supreme  Court  held  that  artificial  pressure  may  be  applied  provided  it  does  not  ei- 
oeed  300  pounds  to  the  square  inch. 

1.    Tin  amount  of  work  ainirncd  to  this  department  precludes  any  time  given  to  eipari- 


2.    Seventeenth  Annual  Report  U.  S.  Geo!.  Surv.,  1896-96. 
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Knowing  the  difficulty  in  obtaining  full  and  complete  information  re- 
garding these  subjects,  the  above  statements  can  not  be  more  than 
approximate.  If  the  reader  will  consider  the  large  territory  that  is 
privileged  to  use  this  fuel  for  both  domestic  and  manufacturing  purposes, 
and  that  the  factories  are  the  large  consumers,  not  a  fen  of  them  requir- 
ing wells  sufficient  to  supply  towns  of  3,000  inhabitants,  be  will  gain  an 
idea  of  the  draught  that  is  being  made  on  the  Indiana  natural  gas  field, 

PRESSURE.  l 

When  speaking  of  the  conditions  of  a  natural  gas  field,  reference  is 
usually  made  to  its  rock  pressure,  many  believing  that  accordingly  as 
this  is  high  or  low,  so  is  the  productiveness  of  the  field  great  or  small. 
This  is  a  mistake.  While  a  decrease  in  the  rock  pressure  indicates  a 
general  diminution  in  the  supply,  the  closed  pressure  of  a  well  does  do! 
indicate  the  volume  of  flow  or  the  permanence  of  the  supply.  I  have 
measured  wells  this  year  that  registered  a  rock  pressure  of  210  pounds, 
and  when  allowed  to  now  unobstructed  into  the  air  did  not  produce  one- 
half  million  cubic  feet  of  gas  in  twenty-four  hours,  while  other  wells 
with  a  lower  rock  pressure  discharged  three  times  that  amount  of  gas  in 
the  same  time.  The  true  index  of  the  volume  of  flow  of  a  well  is  the 
open  flow  pressure.  True,  when  the  rock  pressure  is  considered  with  the 
time  required  to  gain  it,  and  compared  with  the  same  items  of  a  well  of 
known  volume,  an  approximate  estimate  can  be  made.  It  is  obvious 
that  a  well  that  shows  a  closed  pressure  of  100,  200  or  250  pounds  in  a 
minute  is  more  productive  than  one  that  requires  five  or  ten  minutes  to 
gain  the  same  pressure. 

From  observed  conditions  of  pressure  and  volume  of  flow  in  this  field, 
the  following  conditions  are  found  to  be  present :  (1)  A  lack  of  uni- 
formity in  rock  pressure ;  (2)  a  lack  of  uniformity  in  volume  of  flow ; 
(3)  a  medium  rock  pressure  and  a  small  flow  of  gas ;  (4)  a  medium  rock 
pressure  and  a  productive  well. 

When  a  well  is  closed  it  becomes  a  part  of  the  main  reservoir,  and  if 
all  the  wells  in  the  field  were  closed,  each  in  time  would  show  the  same 
rock  pressure,  and  the  first  condition  given  above  would  not  exist.  It 
does,  however,  and  the  reasons  are  found  in  the  difference  in  the  draught 
on  certain  areas,  and  in  the  texture  of  the  rock.  A  gas  well  has  reached 
its  maximum  rock  pressure  when  the  gas  in  it  is  of  the  same  density  as 
that  in  the  rock.  The  time  required  to  obtain  this  varies  in  different  lo- 
calities. Wben  the  Trenton  limestone  is  very  porous,  and  the  gas  passes 
freely  through  it  into  the  well,  the  maximum  rock  pressure  is  reached 
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quickly  when  the  well  is  closed.  When  opened  into  the  line  the  rock 
pressure  lowers  but  little,  and  the  volume  of  flow  is  large,  but  if  the  con- 
ditions are  changed,  a  change  in  the  result  will  follow.  That  is  to  say, 
if  there  is  a  lack  of  porosity  in  the  rock  and  the  gas  passes  through  it 
slowly,  it  requires  time  for  it  to  reach  the  maximum  rock  pressure  and 
the  capacity  of  the  well  is  small. 

It  is  plain,  I  think,  that  when  the  draught  on  the  well  is  so  great  that 
the  gas  doe s  not  attain  the  density  of  that  in  the  rock  before  it  is  dis- 
charged that  the  rock  pressure  will  be  low,  and  that  when  the  porosity 
of  the  rock  permits  it  to  pass  freely  to  the  bore,  thereby  permitting  a 
heavy  draught  without  materially  lowering  the  density  of  the  gas,  that 
the  rock  pressure  will  be  nearer  the  normal  pressure  of  the  field.  Then, 
on  account  of  the  difference  in  the  porosity  of  the  rock,  one  well  may 
produce  but  little  gas,  and  another  well  in  the  same  locality  be  of  greater 
capacity;  yet,  whether  large  or  small,  they  will,  if  closed,  eventually 
reach  the  same  rock  pressure.  This  may  require  days,  for,  on  account 
of  the  small  difference  in  the  pressure  of  different  sections  of  the  field,  it 
will  equalize  very  slowly.  A  well  that  will  produce  6,000,000  cubic  feet 
of  gas  in  24  hours  shows  no  greater  rock  pressure  than  one  that  producs 
only  500,000  cubic  feet,  though  the  first  reaches  its  maximum  pressure 
in  a  few  seconds,  while  the  latter  may  require  hours.  Rock  pressure  does 
not  iodicate  the  productiveness  of  the  field,  or  the  condition  of  the 
supply. 

Referring  to  this  subject,  Prof  Ed#ard  Orton  says:*  "The  rock 
pressure  of  gas  may  perhaps  be  continued  with  little  abatement  of  force 
until  the  end  of  the  production  of  a  field  is  near.  The  maintenance  of 
pressure  is  no  proof  whatever  of  the  maintenance  of  supply.  The  last 
thousand  feet  of  gas  come  out  from  the  gasholder  with  at  much  force  as 
the  first  thousand  feet.  In  a  field  that  contains  both  gas  and  oil,  but  in 
which  the  reservoir  of  these  is  differentiated,  the  first  sign  of  approaching 
failure  will  be  the  invasion  of  either  level  by  the  contents  of  the  division 
next  below." 

I  have  noted  briefly  some  of  the  points  of  interest  in  the  history  of  this 
field  and  outlined  the  conditions  of  the  rock  pressure,  volume  of  flow, 
etc.,  that  exist.  With  these  in  mind,  we  are  better  prepared  to  under- 
stand the  present  condition  of  the  field. 


F  THE  FIELD. 


The  Indiana  natural  gas  field  is  in  the  eastern  central  part  of  the 
State  and  embraces  the  major  part  of  seventeen  counties.  In  shape  it  is 
an  irregular  obovate,  its  extreme  length  not  exceeding  100  miles  and  its 
extreme  width  70  miles.     The  original  area  contains  about  2,500  square 
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miles.  As  a  whole,  this  is  the  moat  productive  field  that  has  yet  been 
discovered.  True,  within  the  field  an  occasional  "dry  hole"  it  found. 
In  such  cases  it  usually  happens  that  the  rock  in  the  vicinity  of  the  well 
is  too  dense  to  permit  the  gas  to  pass  through  it.  These  barren  areas  are 
very  limited,  and  in  many  cases  productive  wells  have  been  obtained  in 
close  proximity  to  these  failures. 

By  reason  of  the  structural  difference  in  the  gas  rock  and  the  heavy 
draught  on  certain  parts  of  the  field,  it  can  be  divided  into  three  divisions 
or  zones,  the  basis  of  the  divisions  being  development  of  territory,  pres- 
sure and  productiveness.  This  division  doss  not  take  into  consideration 
the  nerrow  strip  of  territory  extending  south  from  a  line  running  east  and 
west  through  Carthage,  Bush  County,  though  southeast  of  this  wwn  is  a 
fairly  productive  area.  Id  the  outer  zone,  which  according  to  this  divi- 
sion varies  from  five  to  fifteen  miles  in  width,  the  gas  rock,  though  pro- 
ductive at  first,  is,  on  account  of  its  structural  condition,  its  relation  to 
the  field  and  the  long-continued  and  heavy  draught  that  has  been  made 
on  this  part  of  the  field,  overrun  with  salt  water.  Many  of  the  wells 
drilled  during  the  early  history  of  the  field  are  practically  worthless. 
Those  wells  that  continue  to  produce  gas  and  are  attached  to  pipe-lines 
can  only  be  used  at  periods  of  light  consumption  when  a  high  line  pres- 
sure is  not  required.  Therein  lies  the  danger  to  this  territory,  for  it  is 
not  advisable  to  close  wells  showing  signs  of  salt  water  for  any  length  of 
time.  There  is  a  constant  warfare  between  the  pressure  of  gas  and  the 
salt  water,  and  when  the  gas  is  held  in  the  rock  for  any  length  of  time 
the  water  accumulates  in  the  well  and  will  iu  a  short  time  overbalance 
tbe  pressure  of  the  gas,  hermetically  sealing  it  in  the  rock.  Wells  like 
tbe  above  have  been  relieved  for  a  time  by  dropping  a  small  pipe  to  the 
bottom  of  the  well,  and  the  pressure  of  the  gas,  while  not  strong  enough 
to  raise  the  column  of  water  in  two  or  three  inch  tubing,  will  raise  it 
through  a  three-quarter  inch  pipe.  By  allowing  the  small  pipe  to  remain 
open  at  intervals,  governed  by  the  amount  of  water,  the  well  will  in  most 
cases  continue  to  discharge  gas,  more  than  sufficient  to  pay  the  expense 
of  retubiug.  The  rock  pressure  of  this  part  of  the  field  varies  from  75 
to  200  pounds. 

The  middle  zone,  varying  in  width  from  ten  to  twenty-five  miles,  is  the 
principal  source  of  tbe  fuel  supply  for  the  pipe-line  cities  at  present 
Some  of  the  most  productive  wells  of  the  field  are  found  here,  and  not- 
withstanding tbe  fact  that  nearly  all  the  large  pipe  lines  pass  through  this 
territory,  it  lacks  much  of  being  fully  developed.  Hundreds  of  acres  of 
good  territory  await  the  drill.  Probably  a  majority  of  tbe  wells  show 
signs  of  water,  but  its  advance  so  far  has  not  been  sufficient  to  offer  much 
resistance  to  the  gas.  In  a  number  of  instances  separators  have  been 
placed  at  the  wells,  and  drips  ou  tbe  lines  to  counteract  tbe  influence  of 
water.     Concerning  these  I  can  only  say  that  any  effort  made  to  minimize 
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the  evil  influence  of  salt  water  is  commendable.  There  are  many  devices 
designed  to  conduct  the  water  from  the  bottom  of  the  well,  to  separate 
the  water  and  gas  at  the  surface,  and  to  catch  the  water  that  passes  into 
the  line.  All  have  the  same  purpose  in  view,  and  under  proper  condi- 
tions show  merit.  Different  conditions  require  different  treatment,  and 
meritorious  devices  frequently,  through  a  lack  of  proper  adjustment  and 
care,  fail  to  do  the  work  for  which  they  were  designed.  I  desire  to  em- 
phasize the  fact  here  that  natural  gas  plants  need  skillful,  painstaking 
management.  Not  only  the  managers,  but  the  men  who  care  for  the 
wells,  pipe  lines,  etc.,  should  understand  the  business  in  all  its  details. 

While  the  decrease  in  the  rock  pressure  during  the  past  year  through- 
out this  area  is  universal,  it  has  not  been  uniform.  The  gas  in  the  In- 
diana field  is  entrapped  in  the  Cincinnati  arch,  held  there  by  a  hydro- 
static pressure  equal  to  the  weight  of  a  column  of  water,  the  height  of 
which  is  the  difference  in  altitude  between  the  surface  of  the  water  within 
the  arch  and  the  land  surface  of  the  catchment  area.  From  this  it  is 
seen  that  prior  to  the  tapping  of  the  reservoir  the  gas  pressure  is  uniform 
throughout  the  field.  The  lack  of  uniformity  in  pressure  has  been  re- 
ferred to  in  a  previous  section. 

It  was  thought  by  those  who  have  been  watching  the  progress  of  this 
field  that  the  decrease  in  pressure  during  the  past  year  would  be  greater 
than  the  year  previous.  While  the  past  history  of  the  field  warranted  the 
forecast,  the  present  condition  does  not  fulfill  it.  The  decrease  in  pressure 
in  this  part  of  the  field  during  the  past  year  is  not  greater  than  it  was 
during  the  previous  year,  and  in  a  few  instances  it  is  less.  If  pressure  is 
governed  to  any  extent  by  consumption,  and  it  is,  then  the  mild  winter 
of  1895-6,  the  disposition  on  the  part  of  the  manufacturers  to  husband 
their  fuel  supply,  and  the  general  business  depression  which  has  affected 
the  manufacturing  industry  so  largely,  accounts  for  the  condition  of  the 
field.  The  inactivity  in  the  natural  gas  industry,  and  the  decrease  in  the 
number  of  wells  drilled,  is  a  consequence  of  the  light  consumption  during 
the  year.  This  part  of  the  field  is  no  exception  to  the  general  conditions 
found  in  all  fields.  Those  areas  most  thoroughly  developed,  that  con- 
tain most  pipe-lines  and  wells,  that  supply  the  largest  consumption, 
suffer  the  largest  decrease  in  pressure.  January  1,  1895,  the  rock 
pressure  of  this  part  of  the  field  varied  from  225  to  270  pounds,  there  be- 
ing but  a  very  few  wells  in  and  very  near  the  large  towns  showing  lower 
than  the  former.  The  average  pressure  of  the  zone  was  not  far  from  250 
pounds.  January  1,  1896,  shows  a  pressure  ranging  from  200  to  250 
pounds.  While  the  decrease  in  pressure  during  the  past  year  is  as  low 
as  ten  pounds  in  areas  of  light  consumption,  it  has  reached  thirty  pounds 
where  the  draught  has  been  the  heaviest.  The  measurements  of  wells  in 
and  near  the  Urge  cities  and  towns  are  not  considered  in  any  of  the  data 
given. 
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The  third  zone,  if  it  can  be  termed  such,  is  the  heart  of  the  field ;  a 
region  that  has  not  been  invaded  by  pipe  lines  of  any  considerable  length. 
It  embraces  parts  of  Madison,  Delaware  and  Grant.  Counties.*  It  con- 
tains, approximately,  400  square  miles,  and  the  wells  that  have  been 
drilled  testify  to  its  productiveness.  The  upper  and  productive  portion 
of  the  rock  is  free  from  salt  water,  and  many  wells  drilled  in  1867  are 
still  producing  gas.  While  the  pressure  is  but  little  higher  than  that  of 
the  middle  zone,  it  is  more  uniform.  Recent  tests  show  a  rock  pressure 
varying  from  225  to  250  pounds.  The  fact  that  the  consumption  has 
been  comparatively  light  during  the  past  year  has  been  conducive  to  the 
equalization  of  the  field  pressure,  and  a  consequent  heavy  reduction  of 
the  pressure  in  the  high  pressure  areas.  I  have  said,  in  substance,  that 
notwithstanding  the  fact  that  the  rock  pressure  does  not  indicate  the 
productiveness  of  a  well,  that  any  material  reduction  in  it  indicates  a 
diminution  in  the  supply.  Therefore,  in  giving  the  condition  of  the  field, 
I  refer  to  it  frequently.  I  know  that  it  may  convey  a  wrong  impression 
in  some  instances,  but  it  is  the  only  way  we  can  give  the  public  an  ap- 
proximate idea  of  the  condition  of  the  supply  of  gas. 

There  are  many  erroneous  ideas  entertained  regarding  the  rock  pres- 
sure of  this  field.  It  is  contended  by  some  that  it  has  not  decreased  a 
pound  during  the  past  ten  years  Investigation  proves  that  usually  the 
fault  is  with  the  gauge  used  rather  than  an  intentional  exaggeration.  In 
most  cases  cheap  and  inferior  gauges  are  used,  and,  if  correct  when  new, 
are  soon  unreliable.  Gauges  for  this  purpose  should  be  protected  from 
salt  water  or  rough  usage,  and  tested  frequently  to  get  correct  results. 
The  pressures  given  below  are  the  averages  of  numerous  tests  made  in 
each  of  the  various  localities  reported,  and  were  made  with  gauges  made 
especially  for  the  purpose  and  tested  and  corrected  at  frequent  intervals. 
If  there  are  any  errors  it  is  in  the  outer  zone  where  many  of  the  wells 
are  not  arranged  so  that  they  can  be  relieved  of  the  pressure  of  the  salt 
water  before  testing. 

•See  Natural  Bu  map  in  20th  Annual  Report  of  Department  of  Geological  and  Natural 
Resources  of  the  State  of  Indiana,  1835. 
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When  considering  a  natural  gas  field  the  condition  of  the  wells  is  an 
important  item.  This  is  an  index  of  the  condition  of  the  field.  With 
proper  care,  wells  limited  by  unfavorable  territorial  conditions  are 
frequently  serviceable,  while  with  the  reverse,  wells  located  in  productive 
territory  are  sometimes  rendered  comparatively  valueless  in  a  short  time. 
Referring  to  this  field,  if  it  is  considered  as  a  whole,  it  may  ba  said  that 
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the  wells  are  in  good  condition.  However,  a  few  instances  have  come  to 
my  notice  where  gaa  companies,  manufacturers  and  individual  owners  of 
wells  continue  to  attach  consumers  and  increase  the  consumption  of  gas 
until  the  wells  from  overdraught,  and  the  consequent  invasion  of  salt 
water  or  stoppage,  caused  by  solid  particles  collecting  in  the  pores  of  the 
gas  rock,  are  useless.  Gas  companies  and  owners  of  wells  are  fast  learn- 
ing that  it  is  a  mistake  to  turn  wells  into  the  line  and  pay  no  further 
attention  to  them  until  signs  of  exhaustion  makes  it  necessary.  A  little 
care  in  estimating  the  gas  consumed  and  capacity  of  the  wells  will  reveal 
the  true  condition  and  the  proper  course  with  reference  to  new  wells. 
A  productive  gas  well  is  valuable  property.  The  natural  gas  area  and 
the  stock  of  gas  are  limited.  The  reservoir  has  been  honoring  an 
enormous  draught  annually  since  1887.  The  time  of  complete  exhaus- 
tion is  coming,  and  all  are  interested  in  extending  the  life  of  this  valuable 
fuel  to  the  farthest  possible  limit.  To  this  end  the  wells  should  be 
examined  frequently,  at  least  once  a  month,  during  the  period  of  heavy 
consumptions,  and  the  conditions  noted.  The  rock  pressure  and  the 
pressure  of  the  well  when  connected  with  the  line  should  be  ascertained, 
and  from  these  the  working  pressure.  This  will  aid  is  determining  the 
necessity  for  new  wells.  If  salt  water  makes  its  appearance  in  such 
quantities  that  it  is  difficult  for  the  pressure  of  the  gas  to  raise  it,  inves- 
tigate the  merits  of  the  various  devices  that  have  been  invented  to  sepa- 
rate the  gas  and  water.  If  small  tubing  is  used,  the  well  once  cleaned 
can  be  kept  so  by  the  aid  of  a  very  little  gas,  much  less  than  is  lost  by 
allowing  the  wells  to  fill  with  salt  water.  When  the  pressure  is  strong 
enough  to  raise  the  water  in  the  larger  tubing,  automatic  separators 
placed  at  the  wells  will  prevent  the  water  from  entering  the  line,  aud 
properly  adjusted  drips  will  counteract  the  evil  influence  of  the  water 
that  from  any  cause  has  gotten  into  the  line.  While  any  or  all  of  these 
or  other  devices  may  fail  to  do  the  work  for  which  they  were  constructed, 
the  failure  often  comes  from  the  lack  of  proper  care. 

As  I  have  said,  the  failure  of  a  well  may  be  due  to  a  stoppage  of  the 
rock  or  lack  of  porosity  in  the  immediate  vicinity  of  the  well.  In  such 
cases,  drilling  the  well  a  few  feet  deeper  or  the  explosion  of  a  torpedo  in 
the  Trenton  limestone  may  meet  the  difficulty.  The  former  has  been 
tried  by  the  Elwood  Natural  Gas  and  Oil  Co.,  of  Elwood,  Ind.,  and  the 
latter  by  the  Citizens'  Gas  Co.,  of  Marion,  Ind.,  and  the  Logansport 
and  Wabash  Valley  Gas  Co.,  Peru  Division,  Peru,  Ind.  While  the  re- 
sults have  not  been  uniformly  beneficial,  in  most  cases  the  well  has  been 
restored  to  usefulness  for  a  limited  period  of  time.  One  experiment  by 
the  Citizens'  Gas  Co.,  of  Marion,  is  worth  especial  notice.  This  well 
is  located  two  and  one-half  miles  southwest  of  the  city,  in  productive, 
though  thoroughly  drilled  territory.  It  had  been  drilled  four  years  and 
was  never  a  large  well,  though  the  rock  was  penetrated  the  usual  depth 
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for  that  section  of  the  gas  belt.  At  the  time  it  was  "  shot"  it  was  ap- 
parently exhausted.  It  had  been  tubed  with  two-inch  pipe,  which  waa 
drawn,  and  sixty  quarts  of  nitro-glycerine  exploded  in  the  gas  rock. 
The  result  far  exceeded  the  most  sanguine  expectations.  It  was  neces- 
sary to  retube  with  three-inoh  pipe,  and  one  week  afterward  it  was  per- 
fectly dry  and  flowing  at  the  rate  of  6,738,000  cubic  feet  of  gas  every 
24  hours,  an  extremely  large  well  for  this  territory,  and  in  fact  for  this 
field,  at  this  late  date.  This  is  an  exceptional  case.  The  rock  is  proba- 
bly very  dense  hi  the  immediate  vicinity  of  the  well,  and  the  small  pores 
that  did  exist  were  so  thoroughly  clogged  with  salt,  solid  members  of  the 
paraffin  series,  etc. ,  that  the  gas  could  not  enter  the  bore. 

Natural  gas  wells  must  have  care  if  we  would  realize  their  full  value. 
If  not  housed,  the  tubing  and  fittings  exposed  should  be  kept  painted, 
and  the  valves,  etc.,  should  be  kept  tight  and  in  working  order.  New 
wells  should  be  fitted  with  nipple  and  stop-cock,  that  a  pressure  gauge 
may  be  attached  when  necessary. 


Generally  speaking  the  gas  plants  in  this  field  are  in  a  good  condition 
and  better  prepared  to  transport,  distribute,  reduce  and  regulate  the 
pressure  of  the  gas,  to  the  safety  and  satisfaction  of  both  consumer  and  gas 
company,  than  at  any  previous  time.  But  few  of  the  gas  plants  con- 
structed in  the  early  history  of  the  field  were  planned  or  "  put  in"  by 
practical  natural  gat  engineers.  This  is  especially  true  of  the  plants  in 
the  smaller  towns.  More  than  this,  many  were  constructed  hurriedly, 
during  the  winter  season,  and  in  some  cases  inferior  piping  and  fitting 
were  used.  The  time  has  been  when  wells  in  which  the  packers  were 
not  properly  adjusted,  lead-joint  pipe-lines,  piping  too  small  for  the 
work  to  be  done,  which  led  to  a  dangerously  high  pressure  in  order  that 
the  gas  might  be  distributed,  and  regulators  too  small  to  regulate  the 
pressure  of  the  necessary  amount  of  gas  were  frequently  found. 

Time  and  necessity  have  forced  a  changed  condition.  A  more  perfect 
knowledge  of  the  generation  and  value  of  natural  gas,  more  care  and 
skill  in  the  adjustment  of  the  tubing  and  packers  in  wells  and  the  en- 
forcement of  the  law  regulating  the  "sinking,  safety,  maintenance,  use 
and  operation  of  natural  gas  and  oil  wells,"  have  practically  stopped  the 
waste  of  gas  at  the  well.  True,  it  requires  constant  vigilance  on  the 
part  of  the  Supervisor  and  others  interested  to  prevent  oil  prospectors 
from  allowing  wells  in  the  gas  territory  to  stand  open.  All  prospectors 
are  not  negligent  in  these  matters ;  in  fact  the  majority  show  a  disposi- 
tion to  protect  the  gas  territory  as  well  as  obey  the  law,  but  a  few  cases 
have  been  reported  to  this  department  this  year  wherein  it  seemed  that 
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the  only  remedy  was  the  law.  However,  I  am  glad  to  say  that  in  all 
these,  with  a  little  delay,  the  wells  have  been  properly  tubed  and  packed, 
or  securely  plugged,  without  a  prosecution. 

I  desire  to  say,  in  this  connection,  that  I  have  no  disposition  to  an- 
tagonize or  hinder  the  progress  of  the  oil  industry  in  this  State,  except 
in  so  far  as  it  tends  to  destroy  the  natural  gas  industry.  No  productive 
oil  wells  have  been  found  in  high  pressure  gas  territory.  Wells 
drilled    in    this    territory    usually    result    not  only  in  a  loss  to  the 


Screw  idi  8-iocta  plp«  iointi  by  hand. 

oil  prospectors,  but  to  the  gas  territory  as  well,  as  they  are  drilled 
below  the  salt  water  horizon.  If  it  is  true,  as  it  seems  to  be,  that  tbe 
major  part  of  this  field  contains  both  gas  and  oil,  the  reservoirs  of  which 
are- differentiated,  and  that  upon  the  exhaustion  of  the  gas  the  oil  will 
invade  its  level,  there  is  no  excuse  for  destroying  the  gas  territory  to 
obtain  oil. 
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CONDITION   OF   PIPE-LIMES. 


The  first  pipe-Hoe  companies  that  entered  this  field  seemed  to  do  so 
without  any  definite  plans  nr  purpose,  except  to  get  gas  at  the  least  pos- 
sible cost.  As  a  result,  there  were  many  conflicting  interests  and  much 
money  spent  without  an  adequate  and  permanent  return.  Two  or  more 
lines  would  enter  the  same  territory,  and  occasionally  wells  were  drilled, 
not  to  exceed  forty  feet  apart.  This  condition  bas  changed.  Conflicting 
territorial  interests  are  usually  adjusted,  and  the  condition  of  the  field, 
location  of  the  pipe-lines  and  wells,  etc.,  are  taken  into  consideration  by 
the  different  companies  when  plans  for  extensions  are  made. 


Screwing  8-inob.  i;ii>e  JulBt  by  mscLine. 

With  hut  few  exceptions  the  pipelines  in  the  State  are  id  good  con- 
dition. I  have  reference  to  the  large  pipe-lines.  Miles  of  it  pass  through 
farms  without  the  least  inconvenience  to  the  farmer,  the  land  over  and 
near  the  line  being  cultivated  and  without  signs  of  escaping  gas.  A 
number  of  imperfect  gates  and  fittings,  found  while  inspecting  new  lines 
recently,  were  promptly  repaired  when  notice  was  given  the  companies. 
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Pipe  with  the  moet  approved  joints  has  taken  the  place  of  some  of  the 
lead-joint  pipe  that  was  laid  years  ago  in  this  field,  and  where  the  pipe 
has  Dot  been  changed  the  joints  have  been  carefully  inspected,  and  in  the 
majority  of  cases  air-tight  clauips  placed  over  them.  Much  of  this  work 
has  been  done  during  the  past  year,  and  the  various  companies  signify 
their  intention  to  keep  at  the  work,  until  every  defective  joint  is  re- 
paired. Watchfulness  and  prompt  action  is  the  only  remedy  for  this 
means  of  waste.  These  pipe-line  leaks  along  the  public  highway  are  not 
only  dangerous  to  the  public,  but  are  wasteful  and  damaging  to  the  line, 
and  a  gas  company  can  ill  afford  to  allow  them  to  go  unnoticed. 

Reports  from  every  county  in  the  gas  belt  show  that  there  are  near 
350  natural  gas  companies  in  the  State.  That  does  not  include  the  large 
numbers  of  factories  that  control  their  own  fuel  supply.  A  large  per 
cent,  of  these  are  companies  with  one  or  two  wells  and  a  score  or  more 
of  miles  of  pipe-line,  varying  in  size  from  one-half  to  two  inches  in 
diameter.  In  addition  to  these  hundreds  of  miles  of  small  lines  tributary 
to  the  large  pipe-lines  thread  the  gas  belt,  conducting  gas  to  farm 
houses.  These  in  the  past  have  been  the  source  of  great  waste.  A 
natural  gas  leak,  however  small  it  is,  is  not  only  dangerous,  but  very 
damaging  to  the  pipe.  The  sulphuretted  hydrogen  contained  in  the  gas 
is  absorbed  by  the  water  and  oxydized  by  contact  with  air  to  sulphuric 
acid,  which  readily  attacks  the  pipe,  forming  sulphate  of  iron  or  copperas. 
The  above  acid  attacks  the  pipe  to  Buch  a  degree  that  it  is  often  eaten 
entirely  through.  The  gas  is  not  the  only  loss.  I  realize  how  difficult  it 
is  to  keep  these  small  pipes,  lying  on  top  of  the  ground,  subject  to  a  vary- 
ing temperature,  in  repair.  As  with  the  larger  lines,  watchfulness  and 
prompt  action  is  the  only  remedy.  A  number  of  companies  keep  men 
whose  sole  duty  it  is  to  keep  these  lines  in  repair.    This  is  advisable. 

As  I  have  Bald,  with  bat  few  exceptions,  the  gas  plants  of  the  State 
are  in  better  condition  to  give  satisfactory  service  this  year,  than  at  any 
time  during  the  history  of  the  field.  I  do  not  mean  by  this  that  the  supply 
of  gas  is  more  abundant,  but  at  most  places  it  is  ample  and  the  facilities 
to  transport  and  distribute  were  never  better.  In  a  few  instances  the 
plants  if,  not  new,  have  been  so  thoroughly  repaired  that  they  are  prac- 
tically so,  being  much  better  than  when  first  constructed,  from  the  fact 
that  the  reconstruction  has  been  made  with  reference  to  the  work  to  be 
done.  Larger  regulators  have  been  used,  the  necessary  high  lines  and 
reducing  stations  have  been  added,  and  if  satisfactory  service  is  not  given 
this  winter,  the  fault  will  not  be  with  the  gas  plant.  Nor  are  the  small 
companies  alone  in  making  improvements.  The  large  pipe-line  com- 
panies are  preparing  by  drilling  wells,  extending  field  lines,  enlarging 
the  main  service  lines,  and  erecting  pumping  stations  to  reinforce  the 
field  pressure,  to  give  satisfactory  service. 
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While  a  gas  company  is  largely  responsible  for  the  service  rendered,  it 
is  not  wholly  so.  The  eonsumer  is  to  a  certain  extent  a  party.  A  gas 
company  may  have  an  ample  supply  of  gas  and  a  plant  practically  per- 
fect, bo  far  as  the  regulation  and  distribution  of  the  supply  is  concerned, 
and  yet  render  unsatisfactory  service  to  some  of  its  patrons.  In  order  to 
realize  the  full  heating  power  of  natural  gas,  it  is  necessary  to  mix  it 
with  air.  As  to  the  proper  proportion  of  air  to  gas  there  is  a  difference 
of  opinion ;  ten  of  air  to  one  of  gas  is  not  far  from  correct.  If  this  pro- 
portion is  to  be  maintained  the  pressure  of  the  gas  should  not  vary,  for  a 
mixer  that  will  admit  gas  and  air  in  the  correct  proportion  when  the  gas 
is  under  a  twelve-ounce  pressure  will  admit  a  larger  amount  of  gas  if  the 
pressure  is  increased  to  sixteen  ounces.  Ninety-six  cubic  feet  of  gas 
under  a  pressure  of  three-tenths  of  a  pound  will  pass  through  a  No.  7 
mixer  in  one  hour,  while  under  one  pound  pressure  one  hundred  and 
seventy-nine  cubic  feet  will  pass  through  the  same  mixer  in  the  same 
time.  It  is  evident  from  the  above  that  when  a  mixer  is  so  adjusted  that 
the  gas  and  air  are  admitted  in  the  proper  proportion,  the  pressure  of 
the  gas  should  not  be  changed  unless  the  amount  of  air  admitted  is 
changed  to  correspond.  Referring  to  this  subject,  Prof.  Elwood  Haynes 
said  in  my  last  annual  report:*  "The  volume  of  air  required  to  burn 
100  cubic  feet  of  gas  is  1,001.27,  or  almost  exactly  ten  times  the  volume 
of  gas  consumed.  In  practice,  however,  it  is  advisable  to  use  a  little 
more  air  than  is  called  for  by  the  formula, f  in  order  to  insure  perfect 
combustion.  If,  however,  the  mixture  can  be  made  perfect  it  is  not  ad- 
visable to  admit  too  much  air,  as  all  surplus  air  tends  to  carry  away  heat 
which  might  otherwise  be  utilized.  A  good  method  of  regulating  the 
"quality"  of  a  gas  Same  is  to  adjust  the  air  supply  at  the  mixer  in  such 
a  manner  that  there  is  just  a  slight  white  tip  occasionally  visible  at  the 
end  of  the  flame,  and  then  turn  on  enough  ah-  to  cause  this  to  disap- 
pear. 

It  is  obvious  from  the  above  that  unless  the  mixer  is  clean  and  so 
adjusted  that  the  gas  and  air  are  admitted  in  the  proper  proportion  and 
a  uniform  pressure  is  maintained,  that  the  combustion  will  not  be 
perfect.  The  result  of  incomplete  combustion  is  never  satisfactory. 
That  natural  gas  is  used  extravagantly  by  domestic  consumers  is  known 
by  every  one  that  uses  it.  Its  very  convenience  leads  to  this.  Crude 
mixers  and  burners  do  not  allow  the  full  power  of  the  gas  to  be  realized, 
and  with  this  the  temperature  of  most  dwellings  is  kept  above  the  health 
limit.  With  the  present  system  of  selling  gas  it  is  difficult  to  change 
these  conditions.     The  difficulty  can  be  reduced  to  a  minimum,  however, 
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if  the  consumer  will  see  that  all  mixers  and  burners  are  elean  and  prop- 
erly adjusted  to  the  gas  pressure,  and  the  gas  companies  that  the  gas 
pressure  is  kept  uniform  at  the  point  of  consumption. 

THE  FUTURE  OF  THE  INDIANA   FIELD. 

In  bo  far  as  tbej  serve  to  light  the  future,  the  present  condition  of  the 
Indiana  natural  gas  field  and  its  past  history  are  questions  in  which  much 
interest  is  being  manifested  by  all  classes  of  consumers,  as  well  as  the 
gas  companies  of  the  State.  AU  are  anxious  about  the  future  of  this 
fuel  and  its  increased  cost,  caused  by  the  drilling  of  new  wells,  the  ex- 
tension of  pipe-lines,  etc.,  necessary  to  maintain  our  supply,  stimulates 
this  anxiety,  as  well  as  an  appreciation  of  its  benefits.  Factories,  public 
buildings,  residences  and  in  fact  all  classes  of  buildings,  built  during  the 
last  ten  years,  in  which  a  heating  power  is  required,  have,  at  more  or  less 
expense,  been  fitted  for  gas.  And  while  the  return  to  wood  or  coal  would 
cause  great  inconvenience  in  the  way  of  changes  and  the  remodeling  of 
heating  apparatus,  it  is  not  beyond  a  future  possibility.  Nearly  all  agree 
that  the  supply  will  finally  be  exhausted,  but  when,  is  the  question.  We 
can  examine  this  field  under  the  light  of  the  finished  history  of  the 
Findlay  field,  but  when  we  consider  the  conditions  and  limitations  sur- 
rounding it  and  not  found  in  this  field,  and  vice  versa,  we  at  once  see 
that  an  answer  based  upon  the  most  trustworthy  data  obtainable  is  little 
more  than  a  guess.  Those  who  have  ventured  an  answer  have  been 
compelled  to  revise  it  from  time  to  time,  as  unforeseen  conditions  arise. 
It  can  not  be  said,  however,  that  because  the  life  of  natural  gas  is  a  sub- 
ject of  speculation,  that  all  phases  of  the  question  are  thus.  Science  has 
settled  some  questions  beyond  a  doubt.  That  natural  gas  has  its  origin 
through  the  decomposition  of  organic  matter  contained  in  the  rocks ;  that 
it  is  a  stored  product,  and  that  nature  has  made  no  provision  for  a  re- 
newal of  the  supply,  are  conclusions  that  are  not  questioned  by  students 
of  the  subject. 

The  life  of  this  field,  then,  is  to  be  determined  by  the  extent  of  the 
reservoir,  or  supply  of  gas,  and  consumption.  Regarding  the  former,  its 
capacity  has  not  been  determined,  nor  can  it  be.  The  porous  rock  form- 
ing the  reservoir  is  known  to  be  but  a  few  inches  thick  in  some  localities, 
while  in  others  it  varies  from  twenty  to  thirty  feet.  We  have  no  means 
of  estimating  the  capacity  of  this  irregular  mass  of  gas  rock.  Referring 
to  this  subject,  Prof.  S.  8.  Gorby,  Ex-State  Geologist,  says:*  "Confined 
within  its  reservoir  of  rock,  the  gas  is  compressed  to  an  enormous  extent. 
There  is  no  means  of  determining  the  capacity  of  the  interstices  of  a 
cubio  foot  of  porous  rock  that  forms  the  gas  reservoir.     When  the  exact 
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limits  of  the  gas  area  are  known,  and  when  the  average  thickness  of  the 
rock  is  known,  the  capacity  of  a  gas  reservoir  may  be  estimated  to  an 
approximate  degree,  but  it  will  never  be  possible  to  estimate  to  any  satis- 
factory extent  the  capacity  of  the  interstices  that  contain  the  gas.  If  it 
was  known  just  how  many  cubic  inches  of  gas  in  its  compressed  state 
there  are  in  a  cubic  foot  of  porous  rock,  and  if  it  was  known,  too,  just 
how  many  cubic  feet  of  gas  those  cubic  inches  are  equal  to,  reduced  to 
atmospheric  pressure,  then  we  could  determine  approximately  how  many 
thousand  million  of  cubic  feet  of  gas  there  are  in  a  reservoir." 

If  we  do  not  know  the  extent  of  the  reservoir  or  amount  of  gas  stored 
therein,  and  do  know  that  there  is  a  definite  limited  stock,  then  the 
future  of  the  field  is  uncertain,  and  will  be  governed  by  the  way  it  is 
used. 

Professor  Edward  Orton  refers  to  the  subject  as  follows:*  "That  the 
gas  and  the  oil  are  stored  products,  accumulated  in  rocks  of  suitable 
structure  to  serve  as  reservoirs,  or,  in  other  words,  that  we  are  drawing 
upon  a  definite  stock  of  this  substance,  is  the  only  rational  view  to  be 
taken  of  the  nuts  involved.  There  was  in  the  Findlay  field  originally  a 
vast  but  still  not  an  incalculable  amount  of  gas,  either  dry  or  held  in  and 
permeating  the  oil  that  accompanies  it.  Upon  this  stock  the  wells  are 
drawing.  From  it  a  given  number  of  millions  of  cubic  feet  can  be  used 
for  a  given  number  of  years,  but  when  once  exhausted  there  is  no  more 
possibility  of  its  renewal  in  the  reservoir  than  there  is  of  the  growth  of 
coal  in  mines  that  have  been  worked  out.  It  is  in  this  light  that  the 
waste  of  these  priceless  accumulations  ought  to  be  regarded." 

From  what  has  been  said  the  duty  of  every  gas  company,  consumer 
and  person  employed  in  the  natural  gas  industry  is  plain.  If  the  life  of 
this  gaseous  fuel  depends  upon  the  way  it  is  used,  then  let  us  practice  an 
economy  commensurate  with  its  value,  and  stop  all  waste.  Notwith- 
standing the  extravagant  use  and  vandal-like  waste  in  the  past,  no  one 
will  deny  that  much  can  be  done  to  extend  the  life  of  gas  by  a  strict 
observation  of  the  above  in  the  future. 

Those  not  familiar  with  the  gas  field  probably  consider  it  a  waste  of 
time  and  space  for  me  to  argue  at  this  time  the  necessity  of  husbanding 
the  supply  of  gas;  and,  true,  it  seems  reasonable  to  suppose  that  every 
one  interested  would  see  the  necessity  of  it,  and  govern  himself  accord- 
ingly. I  am  sorry  to  say  that  such  is  not  the  case.  While  the  constant 
agitation  of  the  matter  in  the  published  reports  from  this  department, 
and  the  personal  efforts  made  by  the  Supervisor  and  other  interested 
parties  who  know  the  necessity  and  importance  of  prompt  action  has 
done  much  good,  there  is  still  room  for  a  vast  improvement. 

*  Eighth  Anqaa]  Repgrt  of  the  United  rititej  Geologiml  Sorter,  1&B9,  p.  612. 
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In  bo  far  as  natural  gas  has  stimulated  the  manufacturing  industry, 
and  influenced  capital  to  invest  in  this  State,  thereby  increasing  the 
wealth  of  the  State,  it  has  benefited  every  taxpayer  and  citizen.  Those 
most  directly  interested,  however,  are  residents  of  the  gas  belt,  gas  com- 
panies, manufacturers,  farmers,  laborers  and  domestic  consumers.  It  is 
to  these  we  must  look  for  aid  in  husbanding  the  supply  of  gas,  and  in 
creating  a  public  sentiment  against  the  prodigal  use  of  it 

Gas  companies  can  do  much  toward  protecting  the  natural  gas  indus- 
try, not  only  by  preventing  waste  at  the  wells,  along  the  line,  etc.,  but 
by  inspecting  the  burners,  mixers  and  other  devices  used  by  their  con- 
sumers and  suggesting  such  changes  in  the  same  as  economy  and  safety 
require ;  also,  by  properly  regulating  the  pressure  of  the  gas  at  the  point  of 
consumption,  to  the  end  that  the  maximum  amount  of  heat  may  be  ob- 
tained from  the  gas  used. 

It  would  not  be  just  to  Bay  that  all  manufacturers  use  natural  gas  ex- 
travagantly, but  an  examination  will  convince  any  one  that  a  majority 
use  more  for  both  fuel  and  light  than  is  necessary.  In  many  instances 
the  burners,  mixers,  etc.,  are  so  unscientific  and  ill-arranged  that  perfect 
combustion  is  not  possible.  The  full  heating  power  of  the  gas  is  not  re- 
alized and  more  fuel  is  used  than  would  otherwise  be  necessary. 

Natural  gas  as  an  illuminant  is  not  a  success.  It  produces  a  very  poor 
light,  and  when  its  value  as  a  fuel  and  the  amount  of  gas  necessary  to 
make  even  a  passable  light  is  considered,  it  is  expensive.  Many  of  the 
larger  manufacturers,  realizing  this,  are  substituting  other  light  for  it. 
That  it  is  convenient  for  this  purpose,  when  used  as  a  fuel,  is  the  most 
that  can  be  said  in  its  favor.  If  it  is  used,  however,  I  am  sure  that  it  is 
quite  unnecessary  and  wasteful  to  allow  large  torches  to  burn  night  and 
day  in  all  departments  of  the  factory,  whether  operating  or  not. 

As  I  have  said  all  manufacturers  are  not  wasteful  in  using  this  gaseous 
fuel.  There  are  a  few,  and  the  number  is  increasing,  that  fully  appre- 
ciate its  value  and  use  it  accordingly.  I  have  visited  a  large  number  of 
factories  this  year,  and  all  suggestions  made  by  me  regarding  the  eco- 
nomical use  of  gas  have  been  received  in  the  same  spirit  in  which  they 
were  given,  and  in  most  cases  acted  upon.  It  is  my  purpose  to  visit  all 
the  factories  using  gas  as  soon  as  my  duties  will  permit. 

If  it  could  have  been  possible  for  us  to  keep  the  enormous  fuel  supply 
that  was  stored  in  the  rock  underlying,  this  section  of  the  State  within 
the  borders  of  the  gas  belt,  the  result  would  be  far  different  from  what 
it  will  be,  judging  from  present  indications.  It  is  impossible  to  place  the 
limit  on  the  time  for  which  the  supply  would  have  been  adequate  for  the 
local  consumption,  but  cities  in  adjoining  territory,  knowing  the  advant- 
ages possessed  by  it,  organized  companies  and  invaded  the  field ;  and 
while  the  result  will  be  a  comparatively  speedy  exhaustion  of  the  field, 
it  will  also  be  a  speedy  remuneration  to  the  land  owner  for  the  rights 
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and  privileges  granted  the  gas  companies.  During  the  past  year  the  ex- 
penses of  the  various  gas  companies  on  account  of  rentals,  gas  privileges, 
labor,  etc.,  was  above  $550,000.  Of  this  amount  about  $300,000  was 
paid  direct  to  the  farmers.  This  does  not  include  cost  of  pumping  stations 
or  office  expenses  of  the  larger  companies.  It  is  plain  that  the  residents  of 
uttiea  are  not  the  only  beneficiaries  of  the  natural  gas  industry.  Many 
land  owners  are  receiving  annual  gas  well  rentals  equal  to  two  and  one- 
half  dollars  per  acre  for  their  entire  farm,  and  some  are  receiving  five, 
that  is,  $400  annually  from  an  eighty  acre  farm.  In  addition  to  the 
above,  free  gas  for  domestic  purposes  is  usually  included  in  the  lease. 

Taking  into  consideration  the  fact  that  the  natural  gas  industry  does 
not  interfere  with  the  use  of  the  land  for  farming  purposes  in  the  least, 
there  seems  to  be  good  reasons  why  farmers  should  aid  the  efforts  that 
are  being  made  to  prevent  such  waste  in  the  future  as  has  been  allowed 
in  the  past.  When  by  care  and  extra  expense  the  life  of  a  well  is  ex-  - 
tended  one  year,  the  landowner  is  a  beneficiary  to  the  extent  of  the 
annual  rental.  It  is  from  this  standpoint  and  the  general  welfare  of  the 
gas  belt  and  State  that  the  farmer  should  consider  all  efforts  to  husband 
the  gas  supply. 

Of  the  three  classes  of  natural  gas  consumers;  pipe-line  cities,  fan 
tories  and  local  domestic,  the  former  will  first  feel  the  exhaustion  of  the 
field.  When  gas  has  to  pass  through  a  considerable  amount  of  pipe  be- 
fore it  reaches  the  consumer,  the  initial  pressure  is  an  important  item. 
It  is  affected  by  friction  against  the  walls  of  the  pipe  in  the  same  manner 
as  is  water  or  any  other  liquids.  The  lose  in  pressure  is  goverened  by 
the  size  of  the  pipe,  length  of  line,  velocity  of  flow,  condition  of  the 
gas,  etc.  Added  to  the  above  there  is  often  an  unnecessary  loss  of  pres- 
sure by  reason  of  numerous  bends  and  elbows  in  the  pipe  and  leakage. 
By  removing,  as  far  as  possible,  these  unnecessary  conditions,  the  loss 
will  be  reduced  to  a  minimum ;  but  even  then  the  back  pressure  in  the 
pipe  will  finally  overcome  the  initial  pressure.  Under  the  most  favor- 
able conditions,  the  distance  that  natural  gas  can  be  piped  is  limited, 
unless  pumps  be  used.  While  the  loss  of  pressure  by  friction  in  any 
given  line  can  be  ascertained  if  all  the  conditions  are  known,  they  are  so 
many  and  varied  in  this  field  and  the  effect  of  each  is  so  difficult  to  as- 
certain that  results  of  calculations  on  the  subject  are  not  very  satisfac- 
tory. Each  line  is  surrounded  by  conditions  differing  to  some  extent 
from  those  of  any  other  line,  and  the  loss  of  pressure  in  a  given  line  does 
not  indicate  what  it  is  in  other  lines  of  similar  dimensions.  Examina- 
tions of  a  number  of  lines  show  that  the  loss  of  pressure  during  the 
period  of  heaviest  consumption  is  from  two  to  six  pounds  to  the  mile, 
owing  to  the  consumption  along  the  route  of  the  line  and  the  other  con- 
ditions referred  to  above. 
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THE  MANUFACTURING  INTERESTS   OF  THE  GAS  BELT. 

For  reasons  previously  stated,  the  gas  bolt  has  become  the  manufactur- 
ing center  of  the  State,  and  the  many  evidences  of  a  decrease  in  the  gas 
supply  naturally  encourages  speculation  regarding  the  future  of  these  in- 
dustries. While  every  taxpayer  is  interested  in  this  question,  residents 
of  the  gas  belt  are  especially  so.  A  sufficient  cause  for  this  is  found  in 
the  increase  of  wealth  and  volume  of  business  in  this  section  of  the  State 
since  the  discovery  of  gas.  I  have  endeavored  during  the  past  year  to 
familiarize  myself  with  the  condition  of  the  fuel  supply  of  the  factories 
located  in  the  gas  belt  on  account  of  natural  gas.  While  a  change  of 
fuel  will  be  necessary  in  the  future,  and  no  person  knows  this  better  than 
the  manufacturers,  there  is  no  cause  for  immediate  alarm.  Manufactur- 
ers know  and  appreciate  the  value  of  natural  gas,  and  are  providing  for 
the  future  as  far  as  possible.  The  larger  factories,  located  near  cities 
where  the  field  shows  signs  of  exhaustion,  have  pipe  lines  and  sufficient 
territory  to  protect  their  interests.  Others  located  where  the  consump- 
tion for  other  purposes  is  light  are  drawing  from  wells  in  the  vicinity  of 
the  factory,-  two  hundred  feet  of  pipe  in  some  instances  being  sufficient. 
True,  a  majority  of  the  first  wells  drilled  show  signs  of  exhaustion,  but 
in  many  cases  the  territory  is  only  partially  developed,  and  the  new  wells 
are  usually  productive.  Any  signs  of  a  shortage  in  the  fuel  supply 
causes  much  anxiety  regarding  its  future  on  the  part  of  the  manufac- 
turers, and  this  is  usually  followed  by  more  care  and  economy  in  its  use. 
Further  inquiry  shows  that  other  fuels  can  be  used,  without  serious  in- 
convenience, to  supplement  the  supply  of  gas  where  it  fails  to  come  to 
the  full  requirements  of  the  manufacturing  plants. 

Of  course  the  chief  reason  for  the  location  of  factories  in  this  section 
of  the  State  during  the  last  nine  years  are  the  advantages  possessed  by 
this  fuel,  but  evidence  is  present  that  the  proximity  to  the  markets  of 
the  country  and  the  splendid  railroad  facilities  possessed  by  this  section 
were  considered.  And,  while  it  is  true  that  some  manufacturers  who 
have  outlived  a  less  productive  gas  field  are  apprehensive  concerning  the 
future,  they  are  disposed  to  find  another  fuel  in  case  it  is  necessary, 
rather  than  a  new  location.  Taking  into  consideration  the  present  con- 
dition of  the  field,  the  proximity  to  the  Indiana  coal  field  and  its  rail- 
road connection  with  the  gas  field,  it  seems  that  a  majority  of  the  man- 
ufacturing industries  of  the  gas  belt  are  permanently  located. 

The  gas  used  for  domestic  purposes  is  a  small  per  cent,  of  the  entire 
consumption,  and  for  obvious  reasons  it  will  be  used  longer  for  this  pur- 
pose than  any  other.  When  the  supply  is  exhausted,  so  far  as  the  larger 
consumers  are  concerned,  wells  apparently  worthless  will  continue  to 
supply  gas  sufficient  for  domestic  consumption,  and  a  redrilling  of  aban- 
doned territory  is  not  beyond  the  future  possibilities.     Fairly  productive 
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wells,  though  abort  lived  when  turned  into  a  factory  line,  hare  been 
found  in  abandoned  territory.  Doubtless  they  would  have  been  more 
satisfactory  if  used  for  domestic  purposes  only.  A  visit  to  those  sections 
of  the  field  where  the  supply  has  never  been  large,  and  the  rock  pressure 
is  low,  will  convince  any  one  that  very  small  wells  are  used  and  appreci- 
ated where  larger  wells  are  not  to  be  had. 

The  territory  in  which  natural  gas  has  been  found  is  comparatively 
small,  but  its  influence  extends  far  beyond  the  limits  of  the  field. 
Wherever  the  products  of  the  gas  belt  factories  are  sold,  there  you  will 
find  those  who  are  anxious  about  the  life  of  this  gaseous  fuel.  Nor  is  it 
probable  that  its  influence  will  cease  to  be  felt  when  the  supply  is  ex- 
hausted ;  for  the  use  of  it  by  practical  fuel  consumers  and  the  knowl- 
edge of  its  superiority  as  a  heating  power  gained  thereby,  has  so  revolu- 
tionised the  construction  and  arrangements  of  manufacturing  plants  and 
modified  manufacturing  methods  to  such  an  extent,  that  it  is  probable 
that  better  results  will  be  obtained  from  other  fuels  in  the  future,  and  it 
may  open  the  way  to  the  use  of  fuels  heretofore  not  available.  Natural 
gas  is  a  cleanly  fuel.  It  is  economical  and  convenient,  and  its  superiority 
as  a  fuel  is  best  illustrated  in  the  improved  quality  of  the  product  of  the 
gas  belf  manufactories. 
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Pbof.  W.  S.  Blatchley, 

Slate  Geologist  of  Indiana: 

In  beginning  my  second  annual  report  as  Inspector  of  Mines  for  the 
State  of  Indiana  I  desire  to  return  thanks  to  the  mine  officials  and  others 
whose  co-operation  has  to  some  extent  lightened  the  labors  of  the  office 
and  made  it  possible  to  give  an  approximately  correct  statistical  report  of 
the  coal  business  of  the  State  for  the  year  just  closed.  I  found  it  neces- 
sary early  in  the  year  to  institute  legal  proceedings  against  several  mine 
bosses  for  failure  to  make  reports  provided  for  in  section  19  of  the  coal 
mine  act  of  1891.  In  only  one  case  was  any  defense  made  in  court.  In 
that  a  conviction  was  secured.  Other  cases  were  disposed  of  without 
my  being  called  upon  to  attend  court,  and  I  have  had  no  further  trouble 
in  any  of  the  counties  where  such  proceedings  were  had. 

While  there  is  no  statute  requiring  a  report  of  tonnage  or  wages  paid 
from  any  operator  or  agent,  I  am  pleased  to  state  that  there  has  been  a 
very  general  compliance  with  my  requests  for  such  information,  but  the 
early  date  at  which  this  report  is  filed  prevents  me  from  including  the 
returns  for  December  herein,  and  I  therefore  omit  the  table  showing 
the  output  of  each  mine.  I  shall  supplement  this  report  later  with  such 
a  table,  if  I  can  get  the  returns  before  this  goes  to  press.  I  have  made 
an  estimate  of  the  items  enumerated  by  statute  which  are  to  be  included  in 
this  report.  The  figures  are  likely  to  be  changed  when  the  reports  are  all 
received,  but  I  think  the  totals  will  be  found  practically  correct.  There 
is  quite  a  decrease  in  the  production  of  coal  from  last  year.  This  is 
caused  partly  by  the  general  depression  in  manufacturing  and  trans- 
portation lines,  but  the  shortage  iu  Indiana  has  been  increased  by  the 
strike  of  bituminous  miners,  which  began  on  May  1  and  was  not  finally 
ended  till  December  1.  Its  effects  will  be  noted  by  comparing  the 
production  of  the  counties  of  Greene,  Parke,  Sullivan  and  Vigo  during 
the  present  year  with  that  of  1895.  The  only  other  county  affected  by 
the  strike  was  Vermillion,  where  the  Buckeye  mine  was  idle  for  a  short 
time.  The  causes  mentioned  have  reduced  this  year's  output  to 
4,068,124  tons  as  against  4,312,084  tons  in  1895,  a  decrease  of  243,960 
tons  in  this  State,  while  the  best  figures  obtainable  at  this  date  show  an 
increased  production  of  bituminous  coal  in  the  United  States  of  4,371,- 
752  tons  in  a  total  of  141,770,099  tons. 
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I  am  pleased  to  be  able  to  remark  a  great  improvement  in  the  condition 
of  those  mines,  which  have  been  at  work  during  the  entire  year,  in 
respect  to  ventilation,  and  a  more  general  compliance  with  minor  pro- 
visions of  the  mining  law  in  those  points  that  come  under  the  observation 
of  the  Inspectors.  Some  statutes  are  practically  ignored  because  the  idea 
seems  to  be  entertained  tbat  only  the  Inspector  of  Mines  has  the  authority 
to  prosecute  for  violations  of  their  provisions.  Of  these  I  note,  that  re- 
quiring regular  visits  of  mine  bosses  to  the  working  places  of  employes, 
tbat  prohibiting  the  leaving  open  of  doors  used  to  direct  air  currents, 
and  that  prohibiting  riding  on  loaded  cars.  These  may  be  violated  daily 
without  such  violation  coming  to  the  knowledge  of  the  Inspector  unless 
a  fatal  accident  occurs  from  such  violation.  Some  of  these  could  have 
been  prevented  if  the  law  had  been  enforced  by  those  in  authority,  and 
the  necessity  for  such  enforcement  can  not  be  too  strongly  emphasized. 
This  is  referred  to  at  greater  length  in  noticing  accidents  which  have 
occurred  during  the  year. 

It  wilt  be  noticed  tbat  there  has  been  a  large  increase  in  the  number 
of  fatal  accidents  during  the  year  under  review.  With  but  few  excep- 
tions they  have  arisen  from  the  ordinary  risks  of  the  mining  business. 
The  exceptions  are  noted  in  another  part  of  this  report  The  increased 
number  of  serious  and  minor  accidents  reported  is  doubtless  due  to  the 
fact  that  full  reports  were  not  made  in  former  years.  Tbis  is  also  true  to 
some  extent  in  the  case  of  fatal  accidents.  Previous  to  July,  1896, 
reports  were  made  from  the  offices  of  the  operators,  and  were  not  as  full 
as  those  since  made  by  the  persons  in  charge  of  the  mines. 

As  many  of  the  mines  of  the  State  were  idle  for  fully  half  of  the  year 
we  did  not  make  any  inspections  of  such  during  tbat  time,  and  we  have 
not  found  time  to  examine  all  of  them  since  they  resumed  work.  Tbis 
has  given  us  an  opportunity  to  pay  more  attention  to  those  which  were 
in  operation,'  which  we  have  done,  with  good  results  Mr.  James  Epper- 
son, of  Linton,  Indiana,  bas  been  Assistant  Inspector  during  tbe  whole 
of  the  year,  and  has  discharged  the  duties  of  the  position  to  my  entire 
satisfaction.  A  li jt  of  mines,  with  their  owners  and  mine  bosses,  is  given 
on  another  page,  followed  by  a  short  description  of  each  mine.  For  con- 
venience I  have  arranged  them  alphabetically  by  counties,  and  the  names 
of  the  owners.  The  table  shows  also  the  number  of  men  employed  in- 
side of  the  mine,  number  employed  outside,  and  the  number  of  mules 
or  horses  used  in  the  mines.  In  some  instances  I  think  that  the  men 
employed  outside,  as  given,  includes  the  office  force,  while  in  others  it 
does  not,  but  as  I  have  no  data  from  which  to  make  the  necessary  correc- 
tions I  have  copied  the  figures  as  given  in  the  latest  reports.  The  totals 
given  in  the  following  summary  give  as  nearly  as  can  be  ascertained  tbe 
number  of  men  employed  in  and  about  the  mines  of  the  State  at  the  end 
of  the  year  by  counties,  and  the  number  of  mines  opened  during  the 
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yew,  the  number  abandoned,  and  the  number  available  for  work,  in- 
cluding those  temporarily  suspended,  but  which  are  in  condition  to  em- 
ploy ten  or  more  men. 
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The  large  reduction  in  the  number  of  men  employed  inside  at  the  close 
of  the  year  as  compared  with  1895  is  due  to  the  fact  that  the  strike  which 
continued  in  the  bituminous  field  from  May  I  well  into  December  left 
many  of  the  mines  in  such  a  state  that  a  full  complement  of  men  could 
not  be  put  to  work. 


TABLE  SHOWING  EMPLOYES  AND  PRODUCTION  BY  MONTHS. 
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TABLE  SHOWING  THB  ANNUAL  PRODUCTION  OF  COAL  FOR  THB  STATE  09 
INDIANA.  FROM  1679  TO  IBM  INCLUSIVE,  AS  SHOWN  BY  REPORTS  OF  HIDE 
INSPECTORS. 
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I  give  below  a  brief  notice  of  the  mines  visited  during  the  year  by 
myself  and  assistant. 


CLAY  COUNTY. 

No.  1  Mine. 

Located  in  the  northwest  part  of  the  the  city  of  Brazil.  This  mine 
has  been  worked  steadily  during  the  year.  Electric  machinery  is  used 
here  to  mine  the  coal,  and  seems  to  be  a  pronounced  success.  The  only 
objection  I  found  here  was  to  the  quality  of  oil  used.  Some  improve- 
ment has  been  made  in  this  direction  during  the  year  in  this  and  other 
mines. 

Gart.  No.  3  Mike. 

Located  on  a  branch  of  the  T.  H.  &.  L  Railroad,  two  miles  northwest 
of  Harmony.  This  mine  was  not  in  operation  during  the  greater  part 
of  the  year.  On  two  occasions  when  visited,  the  water  was  so  high  that 
I  could  not  get  down  the  shaft.  No  inspection  was  made  during  the 
year. 

Gart.  No.  5  Mine. 

In  the  town  of  Cardonia.  This  mine  was  in  good  condition  on  both 
of  my  visits.  The  force  of  men  employed  here  has  been  greatly  reduced 
on  account  of  the  available  coal  being  worked  out.  I  found  the  em- 
ployes here  using  the  best  oil  to  be  obtained,  with  the  result  that,  though 
the  circulation  of  air  was  weak  in  some  places,  there  was  no  smoke  to 
be  seen  and  men  were  doing  their  work  in  comfort.  The  mine  boss, 
Andrew  Gilmour,  is  to  be  highly  commended  for  his  successful  efforts  in 
bringing  about  this  result. 

Brazil  Block  No.  8  Mine. 

Located  on  the  Coal  Bluff  Branch  of  the  C.  &  I.  C.  Railroad,  near  the 
north  line  of  Clay  County.  The  lower  vein  at  this  mine  is  being  worked 
with  electric  mining  machines  and  is  the  largest  producer  of  block  coal  in 
the  State.  Very  little  work  bas  been  done  in  the  top  vein  this  year. 
This  has  mostly  been  removing  pillars  preparatory  to  abandoning  parts  of 
the  mine.  During  the  year  the  electric  plant  installation  has  been  per- 
fected, a  new  air  shaft  has  been  sunk,  and  a  20-foot  fan  erected.  On  my 
last  visit  I  found  that  though  the  amount  of  air  circulating  was  greatly 
in  excess  of  the  minimum  required  by  law,  many  of  the  working  places 
were  unfit  to  work  in  on  account  of  powder  smoke  and  the  impure  oil 
used  by  the  employes.  I  learn  that  this  has  been  remedied  to  some  ex- 
tant since  then,  bat  where  it  is  necessary  to  blast  coal  at  all  hours  during 
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the  day,  it  is  impossible  to  keep  the  air  clear.  This  is  the  principal  draw- 
back to  the  successful  use  of  machines,  but  it  has  not  prevented  this 
mine  from  working  full  time  during  the  year. 

Brazil  Block  No.  10  Mire. 

Located  one  mile  west  of  No.  8,  has  been  closed  during  the  greater 
part  of  the  year.  It  was  in  good  condition  in  the  early  part  of  the  year. 
When  last  visited  it  had  been  but  lately  opened  after  being  idle  several 
months,  and  was  in  only  fair  condition.  The  object  now  is  to  remove 
the  pillars  and  abandon  that  part  of  the  mine  which  has  been  developed, 
and  it  will  probably  be  finished  early  in  1897. 

Beazil  Block  No.  11  Mine. 

Lies  southwest  of  No.  8.  This  is  a  new  mine  and  has  not  been  visited 
daring  the  year.  The  mine  boss,  Robert  J.  Wallace,  reports  the  air 
shaft  completed  and  the  mine  in  good  condition. 

AH  of  the  above  mines  are  owned  by  the  Brazil  Block  Coal  Company, 
and  are  under  the  superintendence  of  J.  H.  McClelland,  and  P.  J. 
Mooney,  mining  engineer  for  the  company. 

Gladstone  Mine. 

Located  on  the  Coal  Bluff  branch  of  the  C.  &  I.  C.  Railroad,  on  the 
line  between  Clay  and  Vigo  Counties.  It  was  in  fair  condition  when  ex- 
amined early  in  the  year.  In  the  latter  part  of  July  the  mine  was 
flooded,  and  did  not  work  again  until  November  19.  On  the  last  in- 
spection it  was  found  in  bad  condition,  but  a  force  of  men  are  at  work 
on  repairs.  This  mine  was  developed  without  reference  to  surface  con- 
ditions and  quite  an  excavation  has  been  made  under  a  large  creek  that 
flows  near  the  abaft.  This  is  and  will  be  a  source  of  constant  danger, 
but  with  the  present  force  of  pumps  at  the  mine  the  water  can  probably 
he  controlled. 

Bbiab  Hill  Mine 

One  mile  northwest  of  Clay  City.  This  mine  has  been  in  bad  condi- 
tion ever  since  I  came  into  office.  Lately,  the  greater  part  of  the 
former  works  of  the  mine  has  been  abandoned,  and  developments  are 
being  made  in  a  new  direction.  The  new  part  of  the  mine  was  in  fair 
condition  on  my  last  visit,  and  later  reports  indicate  an  improvement. 

Harbison  No.  2  Mine. 

Located  three  miles  southeast  of  Clay  City.  In  good  condition  when 
visited,  as  far  as  could  be  learned.     Was  not  working  on  either  of  my 
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Brazil  Brick  and  Pipe  Go.  Mine. 

One  mile  northwest  of  Brazil.  Employs  12  men  mining  coal  and  clay 
for  use  in  the  works  of  the  company.  The  mine  was  in  fair  condition 
when  visited. 

Pratt  Mine. 

One  mile  west  of  Perth  on  the  Big  Four  Railroad.  In  good  condition 
on  my  first  visit.  Found  very  bad  oil  being  used  when  visited  last,  but 
fair  current  of  air  in  all  working  places.  Escape  shaft  has  been  repaired 
during  the  year  and  is  now  in  good  shape. 

Crawford  No.  2. 

Located  one  mile  northeast  of  Center  Point.  This  is  the  beat  mine  in 
the  block  coal  field.  It  has  every  natural  advantage  for  drainage  and 
haulage.  The  coal  is  of  regular  height  and  has  a  good  roof.  The  mine 
is  well  planned  and  the  ventilation  is  good.  On  my  first  visit  I  found 
that  the  oil  being  used  by  the  miners  was  sending  a  cloud  of  smoke  out 
of  the  shaft  as  if  a  fire  was  burning  below.  I  called  the  attention  of  the 
officials  of  the  company  to  the  fact  and  they  took  steps  to  improve  it.  I 
had  no  reason  to  complain  of  the  oil  here  on  my  next  visit  The  other 
mines  of  the  company  were  also  benefited  by  the  action  taken  on  this  ac- 
count. I  have  been  informed  that  only  the  best  of  oil  is  being  sold  at 
the  stores  patronized  by  the  miners  of  the  company. 

Crawford  No.  3  Mene 

Located  two  miles  northeast  of  Ashersville,  is  a  new  mine.  I  found  it 
in  excellent  condition  on  the  only  visit  I  made  to  it  It  was  opened  dur 
ing  the  latter  part  of  the  summer. 

World's  Fair  Mine. 

Located  one  mile  northeast  of  Brazil,  was  found  in  good  condition  on 
each  visit.  Much  of  the  work  now  being  done  is  in  drawing  pillars  pre- 
paratory to  abandoning  the  mine.  Very  little  work  was  done  here  dur- 
ing the  summer,  the  company  holding  their  coal  for  better  prices. 

Diamond  No.  3  Mine. 

Located  on  northwest  quarter  section  7,  township  13,  range  7.  This 
mine  was  in  good  condition  in  all  respects  on  my  last  visit,  though  con- 
siderable trouble  with  faults  in  the  coal  has  been  met  and  a  large  part  of 
the  territory  has  been  found  not  workable.  This  has  necessitated  a 
change  in  hauling  and  ventilating  arrangements  which  kept  the  mine  in 
bad  condition  for  a  time,  but  they  are  now  completed. 
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Eureka  MlNH). 

East  of  Carbon,  on  the  Big  Four  railroad.  No.  1 ,  after  being  worked 
with  a  small  force  for  the  greater  part  of  the  year  was  abandoned  in  the 
latter  part  of  October,  on  account  of  the  abaft  buildings  having  been  de- 
stroyed by  fire.  It  will  not  be  rebuilt,  as  the  coal  it  would  work  can  be 
reached  from  No.  2. 

No.  2  waa  found  in  good  condition  on  my  last  visit  except  in  one  quar- 
ter, which  was  being  pushed  to  a  connection  with  No.  1  mine.  This  has 
been  completed  since,  and  the  ventilation  is  reported  good.  Some  fears 
are  felt  of  danger  from  water  which  has  accumulated  in  the  abandoned 
works  of  the  old  Chicago  Mine.  However,  the  best  survey  that  can  be 
made  shows  the  two  mines  to  be  separated  by  a  distance  of  400  feet  of 
solid  strata,  and  also  by  a  mult  in  the  coal  which  was  not  passed  through 
in  the  Chicago  Mine,  and  no  danger  exists  from  any  recorded  part  of  the 
Chicago  Mine.  That  is  one  of  the  few  mines  of  which  a  map  was  filed 
on  its  abandonment,  as  the  law  requires. 

Fortner  Mine. 

One  mile  southwest  of  Turner,  is  a  bituminous  mine.  There  are  so 
many  openings  that  a  complete  system  of  ventilation  of  the  mine  is  im- 
possible. The  coal  lies  very  near  the  surface  and  natural  ventilation 
gives  all  the  air  necessary. 

Excelsior  Mine. 

Located  northwest  of  Perth,  on  the  Coal  Bluff  Branch  of  the  C.  &  I. 
C.  railroad.  This  mine  was  idle  during  the  greater  part  of  the  summer 
on  account  of  water  breaking  in  from  the  creek  which  runs  near  the 
shaft.  It  has  recently  been  reopened  and  is  being  put  in  shape  to  work. 
It  has  not  been  inspected  since  it  was  flooded. 

Superior  Mine. 

One-fourth  of  a  mile  west  of  Turner,  on  the  T.  H.  &  I.  railroad.  This 
mine  is  aired  by  a  furnace  and  a  fan,  and  has  been  found  in  excellent 
condition  in  all  respects  whenever  it  has  been  inspected.  The  vein  is 
bituminous,  of  a  good  quality  and  has  a  good  roof.  It  is  owned  and 
operated  by  P.  Ehrlich,  one  of  the  oldest  operators  in  the  county. 
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Monarch  Hike. 


Northwest  of  the  city  of  Brazil,  on  the  C.  &  I.  C.  railroad.  It  is 
operated  in  connection  with  the  Monarch  Sewer  Pipe  Works,  and  iu 
product  is  all  used  bf  the  company.  About  10  men  are  employed  mining 
coal  and  clay.  The  mine  is  in  good  condition,  except  that  it  has  no 
second  outlet.  This  will  be  constructed  during  the  coming  summer. 
There  are  probably  not  5,000  square  yards  of  excavation  in  the  mine,  but 
this  could  only  be  determined  by  a  survey. 

Brazil  Mine. 

Situated  one  mile  north  of  the  World's  Fail.  Three  veins  are  worked 
at  this  mine.  The  middle  vein  has  a  bad  roof,  but  no  accidents  have 
occurred  from  this  cause  during  the  year.  The  mine  was  in  good  condi- 
tion when  last  inspected. 

Nickel-Plate  Mine. 

Located  one  mile  from  the  main  line  of  the  T.  H.  &  I.  Railroad  on 
the  Enighteville  north  branch.  Two  veins  are  being  worked.  This 
mine  bae  been  in  operation  several  years,  and  most  of  the  work  now 
being  done  is  in  removing  pillars  preparatory  to  abandoning  the  mine. 
It  was  found  in  excellent  condition  on  each  of  my  visits  during  the  year. 

BURGEE   MINE. 

At  the  north  limits  of  Clay  City.  When  visited  was  employing  but 
four  men  under  ground.  I  found  all  requirements  of  the  law  being 
complied  with  at  that  time.  Ten  men  are  reported  as  being  employed 
under  ground  at  the  close  of  the  year,  but  no  inspection  has  been  made 
since  the  force  was  increased  to  this  number. 


McIktosh  No.  2. 

One  mile  southeast  of  Brazil.  This  mine  is  nearly  worked  out  and 
will  probably  be  abandoned  early  in  the  year  1897.  The  coal  has  been 
greatly  disturbed  by  horsebacks,  but  was  kept  in  good  condition  during 
the  time  work  was  being  carried  on.  The  owners  and  superintendent, 
Mr.  Joseph  Tribble,  are  to  be  commended  for  the  work  done  here. 
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Fairview  Mine. 

Located  on  the  C.  &  I.  C  Railroad,  four  miles  northwest  of  Brazil. 
Two  veins  are  worked,  and  I  found  the  mine  being  operated  in  com- 
pliance with  the  provisions  of  the  mining  law  on  both  of  my  visits  dur- 
ing the  year.  The  upper  vein  is  very  wet  and  has  a  bad  roof,  requiring 
constant  care  to  keep  it  safe  and  ventilated,  but  no  complaint  reached  me 
at  any  time  of  its  condition. 

Nellie  Mire. 

One  mile  southeast  of  Brazil.  A  small  force  of  men  have  been  worked 
here  during  the  year.  The  west  side  of  the  mine  has  been  worked  out 
and  the  east  side  will  probably  be  finished  during  the  present  season. 
The  mine  was  in  fair  condition  on  both  of  my  visits. 

Sam  Pedbo  Mine. 

Located  north  of  Staunton.  This  mine  was  inspected  but  once  during 
the  year,  as  it  was  idle  after  April  30.  It  was  found  in  good  condition 
when  inspected. 

Louise  Mine. 

One  and  one-half  miles  northwest  of  Center  Point,  was  visited  several 
times  but  inspected  only  once,  as  it  was  idle  on  the  other  occasions.  The 
single  entry  plan  on  which  this  mine  has  been  developed  renders  it  very 
difficult  to  ventilate,  as  constant  watch  is  necessary  over  a  large  number 
of  doors.  Making  allowance  for  this  drawback,  the  mine  was  in  as  good 
condition  as  could  be  expected.  The  new  work  that  is  being  opened  is 
on  the  double-entry  plan,  and  when  rooms  are  finished  in  the  old  part  of 
the  mine  ventilation  can  be  more  easily  provided. 


Briar  Hill  Mine. 

South  of  Ashervitle,  on  the  Center  Point  branch  of  the  T.  H.  &.  I. 
Railroad,  was  idle  during  the  first  quarter  of  the  year.  Shortly  after  it 
was  reopened  I  visited  the  mine  and  found  it  in  fair  condition  and  a  force 
of  men  at  work  repairing  air-courses  and  timbering  entries.  Later  my 
attention  was  called  to  the  fact  that  men  were  being  carried  out  of  the 
mine  overcome  by  foul  gases.  On  September  161  madea  visit  to  the  mine 
and  found  several  entries  so  bad  that  I  did  not  go  half  way  to  the  faces. 
I  made  some  suggestions  to  Mr.  Hoffmann  as  to  remedies  to  be  applied, 
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uid  wu  gratified  two  weeks  later  to  find  that  they  bad  been  carried  out 
with  good  effect.  Since  then  I  have  heard  no  complaints  from  that  mine 
of  the  condition  underground.  I  was  later  called  to  taet  the  stales  at 
this  mine  and  found  them  badly  out  of  order.  This  was  the  only  case 
during  the  year  where  scales  were  not  adjusted  on  my  calling  attention 
to  their  being  out  of  order  on  my  regular  visit  to  the  mine. 


Columbia  No.  4. 

One-half  mile  southwest  of  the  above,  is  a  new  mine.  A  very  bad  roof 
is  found  over  the  coal  in  most  parti  of  the  mine.  On  my  first  visits  the 
air-courses  had  not  been  arranged  at  the  bottom  of  the  shaft  and  places 
were  very  smoky.  On  a  second  visit  I  found  that  a  good  current  of  air 
was  circulating  and  that  an  escape  shaft  had  been  sunk.  An  endeavor 
is  being  made  to  push  entries  through  that  part  of  the  territory  where 
bad  too/  is  found,  and  it  is  to  he  hoped  that  the  attempt  will  be  suc- 
cessful, as  tbe  mine  is  well  equipped  to  handle  a  Urge  output  of  coal. 

Abandoned  Mines. 

In  addition  to  the  above  the  following  mines  have  been  worked  out 
and  abandoned  iu  Clay  County  during  the  year:  No.  6  mine  of  the 
Brazil  Block  Coal  Co. ;  Gartside  mine  of  Watson,  Little  &  Co. ;  Ameri- 
can Beauty  and  Columbia  mines  of  Zeller,  McClelland  &  Co.  Each  of 
those  was  visited  one  or  more  times  during  the  year  previous  to  abandon- 
ment. 


DAVIE8S  COUNTY. 


Cab  el  No.  4.  Mine. 

Owned  by  Cabel  &  Kauffmau  Coal  Company.  Operated  by  shaft. 
Located  two  miles  south  of  Washington.  This  mine  was  inspected 
May  4  and  found  in  good  condition. 

Cabel  No.  9. 

Owned  by  Cabel  &  Kauffman  Coal  Company.  Located  two  miles 
southwest  of  Washington.  When  last  inspected  the  mine  was  found  in 
good  condition,  with  the  exception  of  some  few  minor  repairs,  which  the 
company  agreed  to'&ttend  to  at  once. 
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Bedford  Coal  Company  Mine. 

Located  on  the  E.  &  R.  Railroad,  two  miles  east  of  Blankenship. 
This  mine  has  been  opened  witbin  the  past  year.  The  coal  is  three  feet 
thick  and  of  excellent  quality.  At  my  inspection,  made  November  25th, 
I  found  the  ventilation  in  bad  shape  and  ordered  the  necessary  changes 
made  to  place  the  mine  in  compliance  with  the  law. 

Winklepleck  Mine. 

Owned  and  operated  by  the  Odon  Coal  Company.  Located  one  mile 
northeast  of  Raglesville.  Operated  by  shaft  fifty  feet  deep.  The  coal  is 
three  feet  thick  and  of  good  quality.  At  last  inspection  several  changes 
were  ordered  to  place  the  mine  in  compliance  with  the  law. 

Stoy  Mine. 

Located  one  mile  east  of  Raglesville,  two  miles  from  E.  &  R.  Railroad. 
Owned  by  Abraham  Stoy  &  Son.  At  last  inspection  the  mine  was 
found  in  good  condition. 

Wilson's  Mine. 

Located  near  Washington;  Ind.  This  mine  is  nearly  worked  out,  and  at 
the  time  of  my  last  visit  they  were  working  but  few  men,  and  the  most 
of  those  employed  were  drawing  pillars  preparatory  to  abandoning  it. 

Montgomery  Mine  No.  1. 

Located  at  Montgomery,  Ind.,  on  the  B.  &  0.  S.  W.  R.  R.  The  coal 
at  this  mine  is  underlaid  with  fire  clay  of  a  very  soft  nature,  which  heaves 
and  nils  the  air  courses  and  roadways  so  that  the  ventilation  is  hard  to 
keep  in  good  shape.     At  last  inspection  the  mine  was  in  good  condition. 

Montgomery  Mine  No.  2. 

This  mine  has  been  idle  since  last  April,  and  I  did  not  examine  it  on 
my  visit  in  June. 

Mutual  Mine. 

Located  at  Clark  Station,  on  the  B.  &  0.  S.  W.  R.  R.  The  coal  at 
this  mine  is  composed  of  a  vein  of  cannel  coal  three  feet  thick  and  bitumi- 
nous one  and  one-half  feet  thick,  running  together.  This  is  one  of  the 
best  regulated  mines  in  the  Slate. 
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FOUNTAIN    COUNTY. 


No.  2  Mine  of  the  Indiana  Bituminous  Coal  Company  is  the  only  one 
in  this  county  employing  sufficient  men  to  come  within  the  provisions  of 
the  mining  law  of  the  State.  It  ie  located  about  one  and  one-half  miles 
northwest  of  Silverwood,  on  a  branch  switch  from  the  Clover  Leaf  rail' 
road.  The  mine  ran  well  during  the  whole  year,  the  coal  being  of  good 
quality.  It  lies  very  irregularly  both  as  to  thickness  and  level,  which 
makes  it  inconvenient  to  work,  being  difficult  to  drain,  and  making 
heavy  hauling  for  mules.  Some  heavy  cuts  have  been  made  to  level 
hauling  roads  in  the  mine  and  some  of  the  under  clay  was  sold  for  man- 
ufacturing purposes.  I  was  informed  that  it  was  in  demand  for  mak- 
ing buff  building  brick,  and  gave  good  results.  This  stratum  of  clay 
is  about  eight  feet  thick.  There  is  a  good  roof  overlying  the  coal  and 
the  mine  is  very  well  ventilated.  An  escape  shaft  has  been  provided 
during  tbe  year,  and  was  in  good  condition  at  the  time  of  my  last  in- 
spection. 

The  Shipman  mine  has  not  been  operated  during  the  year  and  the 
Sturm  mine  has  been  worked  out  and  abandoned. 


GIBSON  COUNTY. 

Has  but  one  mine  employing  more  than  ten  men — the  Oswalt  mine, 
at  the  crossing  of  the  £.  &  T.  H.  and  Air  Line  railroads,  one  mile 
north  of  Princeton.  I  noted  in  my  last  annual  report  the  completion  of 
the  shaft  at  this  mine  and  hoped  for  a  speedy  development  of  the  vein. 
In  this  I  was  disappointed,  as  it  was  not  until  about  the  1st  of  August 
that  they  began  making  reports  to  me.  On  August  25th  I  was  notified 
that  a  fatal  explosion  had  occurred  in  the  mine,  and  on  investigation  I 
found  that  the  main  entries  were  driven  only  about  250  feet  on  each 
side  of  the  shaft,  and  cross  entries  were  just  being  turned.  An  air 
shaft  was  under  construction.  I  called  attention  to  some  provisions  of 
the  statute  which  were  not  being  complied  with  and  found  on  my  next 
visit  that  they  had  been  followed,  with  the  exception  that  instead  of  a 
speaking  tube  from  the  top  to  tbe  bottom  of  tbe  shaft  a  telephone  was 
being  used.  On  a  later  visit  by  Mr.  Epperson  it  was  found  tbat  some  of 
the  working  paces  were  generating  fire  damp  and  the  proper  attention 
was  not  being  given  to  keeping  parallel  entries  equally  advanced,  thereby 
allowing  the  air  to  return  before  reaching  the  working  faces.  This  was 
remedied  when  I  visited  the  mine  two  weeks  later.  I  learned  on  this 
occasion  that  it  was  the  practice  of  miners  to  burn  the  gas  out  of  their 
places,  and  called  the  attention  of  the  superintendent  to  the  danger  of 
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the  practice.  He  seemed  to  think,  however,  that  there  was  no  danger 
in  firing  a  small  amount  of  the  gas.  I  found  a  sufficient  amount  of  air 
circulating  to  carry  out  and  dilute  all  explosive  gases  that  could  be 
given  off  by  the  coal  or  other  strata,  though  there  was  only  a  small  fan 
at  the  bottom  of  the  shaft.  A  larger  fan  was  being  placed  on  the  sur- 
face at  that  time  and  the  superintendent  reported  to  me  after  it  was  put 
in  operation  that  a  largely  increased  volume  of  air  was  in  circulation. 
While  talking  of  the  time  when  the  air  shaft  would  likely  be  completed 
I  made  a  calculation  of  the  area  excavated  at  that  time  and  found  it  to 
be  about  2,000  square  yards.  The  air  shaft  was  then  being  pushed  as 
rapidly  as  possible  and  I  thought  would  be  down  to  the  coal  before  5,000 
square  yards  had  been  excavated.  In  these  circumstances  I  had  no 
power  to  curtail  the  working  force  of  the  mine  nor  to  enforce  any  safety 
rules  I  might  recommend.  In  another  part  of  this  report  I  give  a  copy 
of  evidence  taken  by  the  coroner  in  investigating  an  explosion  here. 


GREENE  COUNTY. 


Island  Valley  Mine. 

Located  two  miles  southeast  of  Linton,  on  the  I.  &  V.  R.  R.  The 
coal  is  five  feet  thick  and  of  excellent  quality  for  steam  and  domestic 
purposes.  Operated  by  a  shaft  fifty-two  feet  deep.  The  output  at 
this  place  is  about  300  tons  daily.  When  last  inspected  several  changes 
were  ordered  to  put  the  ventilation  in  good  condition.  Sixty  men  are 
employed  at  this  mine. 

Island  No.  1  Mike. 

Owned  by  Island  Coal  Company.  Located  one  and  one  half  miles 
south  of  Linton.  Operated  by  a  shaft  sixty-six  feet  deep.  This  is  a 
machine  mine.  They  are  working  eleven  Harrison  machines,  and  they 
also  have  the  latest  improved  machinery  for  hauling  and  screening  the 
coal.  The  coal  is  five  feet  thick  and  of  good  quality.  At  last  inspection 
the  mine  was  in  good  condition. 

Island  No.  2  Mute. 

Located  at  Linton.  Owned  by  Island  Coal  Company.  Operated  by 
a  shaft  ninety-five  feet  deep.  This  is  a  machine  mine,  one  of  the  largest 
in  the  State.  They  work  twenty-two  Harrison  machines.  The  capacity 
of  this  place  is  1,200  tons  daily.  The  coal  is  five  feet  thick  and  of  ex- 
cellent quality.  They  have  a  rope  haulage  at  this  place.  At  last  in 
apeotioD  the  mine  was  in  good  condition. 
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Summit  Mine. 


Located  one  mile  west  of  Linton  on  the  I.  &  V.  Branch  R.  R.  Operated 
by  a  shaft  ninety-five  feet  deep.  This  mine  at  present  is  working  with 
one-half  force,  having  lately  started,  as  it  is  one  of  the  mines  affected  by 
the  bituminous  strike.  I  have  visited  this  mine  three  times  during  the 
past  year  and  found  the  mine  in  good  condition. 

South  Linton  Mine. 

Located  one  mile  south  of  Linton,  on  the  I.  &  V.  Branch  R.  R.  The 
coal  is  five  feet  thick  and  of  good  quality.  Operated  by  a  shaft  eighty-one 
feet  deep.  This  mine  is  among  the  beet  ventilated  in  the  State.  I  have 
made  two  inspections  of  it  during  the  year  and  found  no  recommenda- 
tions necessary. 

Temfleton'b  Mine. 

Located  three-fourths  of  a  mile  southwest  of  Linton.  This  mine  here- 
tofore has  been  working  on  a  small  scale,  employing  less  than  ten  men ; 
but  during  the  past  year  they  have  put  in  machinery  and  built  a  switch 
and  are  now  in  a  fair  way  of  developing  a  large  mine. 

Fluhart  Mine. 

Located  one  and  one-half  miles  southwest  of  Linton.  This  mine  has 
been  inspected  three  times  during  the  past  year  and  found  in  good  con- 
dition, with  the  exception  of  the  first  visit  when  several  changes  were 
ordered  to  improve  the  ventilation. 


KNOX  COUNTY. 
Bicknell  Mine. 

Located  at  Bicknell.  I  have  visited  this  mine  twice  during  the  past 
year,  and  at  both  inspections  I  found  the  mine  in  excellent  condition. 

Ed  wards  port  Mine, 

Has  been  entirely  remodeled  during  the  year.  Under  the  supervision 
of  V.  G.  Brent  a  shaft  was  sunk  and  machinery  erected  to  hoist  the  coal, 
the  slope  formerly  used  as  a  hoist  way  now  being  used  only  as  an  escape 
way.  The  capacity  of  the  mine  is  thereby  largely  increased,  and  it  is 
being  developed  rapidly ;  and  I  confidently  expect  that  it  will  soon  be 
one  of  the  large  mines  of  the  State.  It  has  the  advantage  of  high  coal, 
good  top  and  bottom,  and  fair  grades  for  haulage. 
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Prospect  Hill  Mine. 

Located  at  Vincennes,  Ind.  This  mine  hu  been  inspected  twice  dur- 
ing the  year,  and  found  in  fair  condition.  They  have  been  working  lew 
than  tan  men  during  a  part  of  the  year,  but  at  present  tbey  are  working 
something  over  that  force,  and  are  making  preparations  for  putting  down 
a  roanway  or  second  outlet  The  operators  of  Knox  County  have  con- 
tinued working  their  mines  during  the  whole  year,  having  paid  the  price 
demanded  by  the  miners. 

PARKE  COUNTY. 

Cox  No.  3, Mine. 

Near  Cozville  on  tbe  C.  &  I.  C.  railroad.  Only  one  visit  was  made  to 
this  mine  during  the  year  on  account  of  its  being  idle  from  April  30th  to 
the  early  part  of  December.  The  same  is  true  of  all  bituminous  mines 
in  this  county,  tbey  being  affected  by  the  strike  noticed  in  another  part 
of  this  report.  At  present  the  mine  is  being  overhauled,  and  air  courses 
are  being  changed,  as  many  falls  of  roof  occurred  during  the  time  the 
mine  was  idle,  dosing  those  that  had  been  used.  This  is  one  of  the  bes 
equipped  mines  in  the  State,  two  fans  being  used  for  ventilation.  The 
coal  is  mined  by  machines  driven  by  compressed  air,  and  a  screening  and 
washing  plant  makes  it  possible  to  prepare  coal  for  market  to  the  best 
possible  advantage. 

Otter  Cheek  Mike. 

This  is  a  block  coal  mine  situated  on  a  branch  of  the  Big  Four  Rail- 
road, about  two  miles  northeast  of  Carbon.  It  ie  being  worked  out,  pre- 
paratory to  abandonment 

Lypobd  No.  1  Mine. 

During  tbe  first  four  months  of  1895  this  mine  was  operated  regularly, 
and  some  vary  necessary  improvements  were  made  in  the  direction  of 
better  ventilation.  A  rope  haulage  system  was  also  put  in  operation,  and 
the  mine  was  in  fair  condition  on  my  last  visit.  Since  the  beginning  of 
the  strike  on  May  1st  it  has  not  been  inspected.  But  the  probabilities 
are  that  it  is  in  bad  condition,  as  it  has  a  very  bad  roof.  This  is  the 
worst  feature  of  the  mine,  as  it  is  dry  and  the  coal  is  of  good  quality. 

Lyford  No.  2  Mine. 

This  mine  waa  in  fair  condition  early  in  the  year,  but  has  not  been  in 
operation  since  May  1st. 
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Crawford  No.  1  Mine. 


Two  miles  northeast  of  Carbon,  is  a  block  coal  mine.  Two  veins  are 
worked.  Was  inspected  twice  during  the  year  and  found  in  good  con- 
dition on  both  occasions.  It  was  operated  very  irregularly  during  the 
year,  part  of  the  time  on  account  of  poor  car  service  on  the  part  of  the 
Big  Fonr  Railroad,  but  principally  on  account  of  dull  trade. 

MoIntobh  No.  1  Mine. 

On  the  Coal  Bluff  Branch  of  the  C.  &  I.  C.  Railroad,  three-fourths  of 
a  mile  north  of  No.  8  mine,  in  Clay  County,  The  upper  vein  at  this 
mine  has  been  abandoned,  and  all  work  is  now  being  done  in  the  lower 
vein.  The  shaft  buildings  were  burned  during  the  rail,  but  have  been 
rebuilt  in  good  condition.  The  underground  plan  of  the  mine  is  good, 
and  it  ranks  well  for  safety  and  ventilation,  and  coal  can  be  handled  with 
comparative  ease. 

Parke  No,  6  Mire. 

One  mile  northwest  of  Roeedale.  This  mine  was  found  in  fair  con- 
dition on  the  only  visit  made  to  it  during  the  year.  No  work  was  done 
in  the  mine  from  May  1st  to  December  1st,  and  consequently  the  mine 
was  not  visited  during  that  time. 

Pares  No.  8  Mine. 

One-half  mile  west  of  No.  6.  The  remarks  made  in  regard  to  that 
mine  apply  to  this,  except  that  a  small  force  of  men  were  at  work  during 
November. 

Mecca,  Nos.  1  and  2 

Near  Mecca  on  a  branch  of  the  C.  &.  I.  C.  Railroad.  Have  good  roof 
and  coal  of  fair  height,  and  of  good  quality.  No.  1  lost  considerable 
time  during  the  year  on  account  of  differences  between  the  operators  and 
miners.  Was  found  in  good  condition  when  last  inspected,  all  the  re- 
quirements of  the  law  being  complied  with.  No.  2  has  been  operated 
regularly  with  a  small  force  of  men,  and  is  nearly  worked  out. 

Standard  Mine. 

One-fourth  mile  west  of  Mcintosh  No.  2.  Is  reached  by  a  switch  from 
the  C.  &  8.  E.  Railway.  This  is  a  new  shaft  and  is  sunk  through  two 
veins  of  block  coal.  On  my  last  visit  work  was  begun  in  the  bottom  vein 
to  develop  the  mine.  Both  veins  here  are  of  good  thickness  and  will  be 
worked  at  the  same  time.  Ventilation  is  provided  for  by  a  12-foot  diam- 
eter fan  with  an  air  way  on  one  end  of  the  shaft,  a  separate  air  shaft  not 
being  sunk  yet.     H.  V.  Sherburne  is  superintendent. 
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Columbia  No.  1  Mora. 

Formerly  known  as  Superior  No.  1.  Lies  one-fourth  mile  north  of  the 
above.  This  mine  is  being  operated  in  the  upper  vein  of  block  coal,  has 
a  bad  roof,  lies  very  uneven  and  makes  a  great  deal  of  water.  This 
makes  it  very  difficult  to  keep  air  courses  open,  and  I  have  never  found 
the  mine  up  to  the  standard  in  this  respect,  though  a  great  improvement 
has  been  made  lately,  and  it  was  in  fair  condition  on  my  last  visit. 

Columbia  No.  2  Mike. 

One-half  mile  southwest  of  the  above.  During  the  present  year  the 
shaft  baa  been  sunk  to  the  bottom  vein  of  block  coal  and  opened  out  in 
that.  No  work  has  been  done  in  the  upper  vein  since  January  of  this 
year.  It  is  reached  by  a  switch  from  the  C.  &  S.  E.  Railroad,  and  also 
from  the  Coal  Bluff  Branch  of  the  C.  &  I.  C.  Road,  the  tower  being  ar- 
ranged to  load  coal  on  opposite  sides  of  the  shaft  for  each  road.  Last  year 
all  coal  was  shipped  over  the  Chicago  &  Southeastern  Railroad,  and  it 
was  not  found  satisfactory.  Connection  was  made  with  the  C.  &  I.  C. 
during  fall  of  1896.     The  mine  is  in  good  condition. 

Other  Mines. 

Parke  No.  7  was  abandoned  in  April,  1896,  after  having  been  inspected 
once  this  year. 

Watson,  Little  &  Co.  began  sinking  a  shaft  about  one  mile  northwest 
of  Columbia  No.  1  during  tbe  summer,  but  encountered  a  stratum  of 
running  sand  which  proved  to  be  too  heavy  for  the  timbers  they  were 
using  in  the  shaft,  and  work  was  suspended.  The  company  fell  into 
financial  difficulties,  and  have  not  resumed  operations.  Drillings  show  a 
vein  of  good  coal  underlying  a  large  territory  in  that  vicinity,  which  will 
probably  bs  developed  in  the  near  future. 


PERRY  COUNTY. 

Cannelton  Mine. 

Located  three  miles  northeast  of  the  City  of  Cannelton.  The  coal  is 
hauled  to  the  river  at  Cannelton  by,  a  small  locomotive  in  hopper  cars. 
The  coal  lies  in  the  bills  above  water  level,  which  gives  good  drainage. 
Ventilated  by  a  furnace  with  good  results.  In  excellent  condition  on 
both  of  my  visits. 
31— Gbol. 
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Troy  Mime. 

One  half  mile  from  Troy,  near  the  Ohio  River.  The  coal  is  loaded  di- 
rectly into  boats,  and  is  consumed  mostly' by  the  river  trade.  The  mine 
is  ventilated  by  a  furnace,  which,  when  properly  attended  to,  furnishes 
a  sufficient  amount  of  ventilation.  The  roof  is  of  a  massive  sandstone, 
thirty  feet  thick,  so  that  there  is  practically  no  danger  from  that  source. 
No  accidents  of  any  kind  have  been  reported  from  this  mine  during  the 
last  two  years. 

PIKE  COUNTY. 
Hartwell  Ming. 

This  mine  is  located  near  Augusta,  on  a  branch  of  the  Air  Line  Rail- 
road. It  was  inspected  twice  during  the  year  and  found  in  good  con- 
dition on  both  occasions.  Reports  have  been  very  irregular  and  unsatis- 
factory since  the  appointment  of  G.  0.  Potter  to  succeed  Thomas  Small 
as  superintendent. 

Ayrshire  Mine. 

This  mine  is  located  near  the  Air  Line  Railroad,  six  miles  east  of  Oak- 
land City,  and  is  the  largest  mine  in  the  county.  A  coke  plant  of  large 
capacity  is  located  here,  but  has  done  very  little  work  during  the  year. 
Has  been  visited  twice  during  the  year.  On  my  last  inspection  I  found 
that  several  brattices  and  stoppings  had  been  removed  for  the  purpose  of 
making  a  survey  of  the  old  works,  and  had  not  been  replaced.  The 
mine  boss,  Mr.  Jennings,  reports  these  repaired  and  shows  the  mine  in 
good  condition,  which,  I  think,  is  correct. 

Blackburn  Mine. 

Located  on  the  £.  &  I.  at  Blackburn  Station.  Was  inspected  but 
once  during  the  year  and  found  in  excellent  shape.  It  was  el  sued  down 
several  months  during  the  summer,  and  on  my  last  visit  was  not  in  oper- 
ation. 

Little's  Mine. 

At  Little's  Station  on  the  E.  &  I.  Railroad.  This  mine  has  the  most 
natural  advantages  of  any  in  the  State,  in  the  way  of  good  roof,  easy 
grades  for  haulage,  and  good  facilities  for  drainage.  Under  the  efficient 
superintendence  of  Andrew  Dodde  advantage  has  been  taken  of  all  those 
conditions,  with  the  result  that  it  is  a  model  mine.  From  my  observa- 
tion I  think  that  the  relations  between  the  operator  and  workmen  are  en- 
tirely harmonious,  and  the  town  is  a  quiet  and  peaceable  community, 
peopled  entirely  by  the  employes  of  the  mint  and  their  dependents. 
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PIKE  COUNTY. 

Carbon  Hill  Mine. 

One  mile  west  of  Ayrshire  on  the  Air  Line  Railroad.  Has  been  de- 
veloped during  the  year,  and  was  visited  but  once.  Found  no  recom- 
mendations necessary,  as  the  safety  of  the  workmen  seemed  to  be  assured 
as  Jar  as  foresight  could  provide,  and  ventilation  was  good.  The  prob- 
abilities are  that  the  capacity  of  this  mine  will  be  largely  increased  in  the 
near  future,  as  the  proprietor,  Mr.  Woi.  H.  Jackson,  of  Oakland  City, 
is  an  energetic  business  man  with  the  push  and  means  to  make  his  under- 
taking a  success. 

SPENCER  COUNTY. 

The  mines  of  this  county  have  not  been  operated  during  the  year  to 
an  extent  that  would  bring  them  under  the  provisions  of  the  mining  law 
of  the  State.  This  is  a  disappointment,  as  I  had  expected  the  output  to 
be  increased  from  several  of  the  mines  of  this  county  during  the  year. 


SULLIVAN  COUNTY. 

Co-operative  Mine. 

One-half  mile  southwest  of  Dugger,  on  the  I.  &  I.  S.  R.  R.  Has 
been  run  on  a  very  small  scale  during  the  year.  A  second  outlet  by  a 
slope  has  been  provided  and  the  requirements  of  the  law  are  being  met 
in  all  respects.  The  mine  was  in  fair  condition  when  last  inspected.  It 
is  now  being  worked  under  lease  by  a  company  of  miners  on  the  co-oper- 
ative plan,  about  eight  men  being  interested  and  doing  all  the  work. 

Duooer  Miss. 

Has  railroad  facilities  from  both  the  I.  &  V.  and  I.  &  I.  8.  railroads. 
The  operators  paid  the  60-cent  rate  for  mining  and  operated  the  mine  all 
year.  I  found  it  in  fairly  good  condition  on  each  of  my  inspections,  and 
such  recommendations  as  I  found  necessary  to  make  were  promptly  and 
cheerfully  complied  with. 

Bush  Creek  Mine. 

Has  not  been  in  operation  sinee  May  1st,  as  it  has  been  affected  by  the 
failure  of  the  owners,  Watson,  Little  &  Co.,  of  Chicago,  and  there  is  no 
immediate  prospect  of  its  resuming  operations. 
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Busker  Hill. 


At  Fa  ms  worth,  on  the  I.  &  I.  S.  Railroad.  The  mine  was  idle  on  ac- 
count of  the  strike,  which  affected  nearly  all  the  mines  in  this  county. 
When  inspected  after  resuming  work  it  was  found  in  excellent  condition. 
Its  roof  and  bottom  are  of  such  a  character  that  it  is  easily  kept  in  good 
working  condition,  and  under  the  care  of  Mr.  Frank  Smith  it  is  well 
looked  after. 

TAB  Mine. 

Located  at  Gra  mercy  Park,  on  a  branch  of  the  T.  H.  &  I.  R.  R.  Was 
idle  for  nearly  three  months  on  account  of  the  strike  mentioned  in  an- 
other part  of  this  report.  Since  beginning  operations  its  capacity  has 
been  greatly  increased,  and  it  is  now  producing  about  thirty  car  loads 
of  coal  daily.  It  is  equipped  with  electric  machines  and  they  seem  to  be 
doing  satisfactory  work.     Mr.  A.  I),  Scott  is  in  charge  as  superintendent. 


Located  at  Jackson  Hill.  Since  last  report  considerable  improvements 
have  been  made  here,  and  it  is  now  in  fair  condition.  On  my  last  visit  it 
was  not  thoroughly  repaired  after  the  idleness  caused  by  the  strike. 

CUBBYSVILLE    MlNB. 

One  mile  north  of  Shelburn,  on  the  E.  &  T.  H,  R.  R.  Use  mining 
machines  driven  by  compressed  air.  This  mine  is  in  very  bad  condition 
in  spite  of  all  efforts  on  my  part  to  bring  it  up  to  the  standard  of  mines 
in  the  State.  While  conditions  are  very  unsatisfactory,  they  are  not  so 
bad  as  to  justify  closing  the  mine.  There  is  seme  improvement  since  my 
last  year's  report,  but  there  is  room  for  a  great  deal  more. 

Phenix  Mimes,  Nob.  1  and  2. 

At  Alum  Cave,  on  a  branch  of  the  E.  &  T.  H.  This  mine  has  been 
worked  out  near  the  shaft  and  there  is  some  difficulty  in  carrying  air  into 
the  working  places.  The  coal  from  both  mines  is  hoisted  through  the 
shaft  at  No.  1.  The  output  is  about  thirty  railroad  cars  per  day.  On 
my  last  visit  the  mine  had  been  gone  over  carefully  under  instructions 
from  this  office  and  was  in  fair  condition. 
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Harrison  Hike. 
At  Hyraera,  on  the  Farrnersburg  branch  of  the  E.  &  T.  H.  The 
shaft  hen  was  burned  as  a  result  of  trouble  growing  out  of  the  strike  of 
bituminous  miners.  Four  miners  were  arrested  for  complicity  in  the 
burning.  Two  were  released  on  preliminary  examiuation,  and  the  others 
were  found  not  guilty  by  a  jury  in  Sullivan  Circuit  Court  The  trouble 
arose  over  an  agreement  made  by  miners  and  operators  on  the  price  to 
be  paid  for  mining  coal  by  machinery,  the  mine  being  equipped  with 
electric  machinery.  A  difference  of  opinion  as  to  what  was  a  fair  price 
for  machine  mining,  when  the  pick  mining  rate  was  60  cents,  existed  here 
as  at  other  machine  mines  in  the  bituminous  district  and  may  cause 
trouble  in  the  future. 

Shblburn  Mine,  Nob.  1  and  2. 
At  Shelburn  on  the  E.  &  T.  H.  railroad.  These  mines  were  in  good 
condition  at  the  time  of  each  of  the  three  inspections  made  during  the 
year.  This  mine  is  one  of  the  few  in  the  State  that  generates  fire-damp 
in  dangerous  quantities,  but  under  the  careful  supervision  of  Mr.  Thomas 
Thomas  no  accidents  have  been  reported  during  the  year  from  this  cause. 

VANDERBURGH  COUNTY. 

Diamond  Mine. 

Was  inspected  twice  and  found  in  fair  condition  on  the  first  visit. 
Considerable  improvement  had  been  made,  and  on  my  second  I  considered 
no  recommendations  necessary. 


This  mine  is  operated  by  a  company  of  miners,  all  of  whom  are  at 
work  about  the  mine  in  some  capacity.  The  escape  shaft  spoken  of  in 
my  last  report  has  been  completed  and  the  mine  is  in  good  condition. 

Ingles tDE  Mine. 

This  mine  was  found  in  excellent  condition  on  both  of  my  visits  and 
no  recommendations  were  considered  necessary. 

Fihbt  Avenue  Mine. 

This  mine  has  changed  ownership  during  the  year,  and  the  new  propri- 
etor has  spent  considerable  money  in  improvements  and  seems  to  be  de- 
termined to  put  the  mine  in  first-class  condition.  This  had  not  been  ac- 
complished at  my  last  visit,  but  progress  was  being  made  in  that  direction. 
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SCNKYBIDE  MlNE. 


Under  the  efficient  and  energetic  management  of  Mr.  Win,  Moody 
great  improvements  have  been  made  in  this  mine  and  the  underground 
work  is  being  placed  in  splendid  condition.  Compressed  air  machines 
are  used,  and  the  coal  is  gotten  out  in  good  shape.  Roads  are  dry  and 
the  ventilation  leaves  very  little  to  be  desired. 


VERMILLION  COUNTY. 

Febn  Hill  Mike. 

One  mile  southwest  of  Clinton,  reached  by  a  switch  from  the  C.  &  E.  I. 
Railroad.  Is  in  splendid  condition.  On  my  first  inspection  I  found  a  good 
current  of  air  circulating,  but  so  loaded  with  smoke  from  the  lamps  01 
the  workmen  as  to  be  unfit  to  work  in.  I  found  that  this  had  been  reme- 
died to  a  great  extent  on  a  subsequent  visit,  and  later  reports  are  that 
only  good  oil  is  being  used  in  the  mine.  The  second  outlet  to  this  mine 
is  by  a  slope  and  is  used  altogether  by  men  and  mules  entering  and  leav- 
ing the  mine,  none  being  hoisted  om  the  cages  at  the  main  shaft. 

Indiana  Bituminous  Goal  Company's  No.  1  Mike. 

Three-fourths  mile  south  of  the  above,  on  the  same  railroad  switch.  Is 
one  of  the  best  equipped  mines  in  the  State  for  the  rapid  handling  of  coal, 
and  is  well  developed  underground.  I  found  the  mine  in  excellent  con- 
dition when  inspected,  except  that  two  pairs  of  entries  had  recently  been 
started,  and  the  proper  doors  and  bridges  had  not  been  put  in  place  to 
direct  the  air  into  them.  When  this  is  done  there  can  be  nothing  further 
asked  to  make  this  a  model  mine. 

Buckeye  Mine. 

One  mile  east  of  Fern  Hill  mine.  This  mine  is  being  operated  in  the 
lower  vein  of  coal  with  good  success.  During  the  year  an  air-shaft  has 
been  sunk  and  properly  equipped.  The  roof  over  the  coal  is  good,  and 
all  indications  point  to  the  development  here  of  a  large  mine.  Some  fire- 
damp is  given  out  by  the  coal,  and  two  accidents  have  occurred  from 
this  cause,  which  are  noted  in  their  proper  places.  The  mine  is  now  in 
good  condition  for  safety  and  ventilation. 
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Torrey  No.  4  Mine. 

At  Geneva.  Has  been  greatly  improved  during  the  year  and  is  now  in 
good  condition,  except  that  some  water  is  lying  on  the  road  to  the  escape 
shaft.  A  pump  is  kept  at .  the  escape  shaft  to  dry  this  road,  and  it  is 
usually  kept  in  a  condition  to  be  available  in  case  of  aceident.  No  fur- 
ther attempt  has  been  made  to  develop  the  lower  vein  since  my  last 
report.  This  mine  has  been  kept  in  operation  during  the  entire  year  and 
is  now  producing  about  500  tons  per  day  from  the  upper  vein,  and  this 
is  being  constantly  increased. 

Hazel  Creek  No.  1  Mine. 

Was  abandoned  early  in  the  year. 

VIGO  COUNTY. 

Diamond  Mine  No.  2. 

Two  miles  southwest  of  Fontanel.  Was  found  in  fair  condition  when 
inspected,  but  the  fan  was  not  throwing  the  amount  of  air  it  should. 
The  mine  boss  agreed  to  remodel  it  and  put  a  stairway  in  the  escape 
shaft,  but  the  strike  of  May  1  caused  a  suspension  of  work  at  the  mine 
and  it  has  not  resumed  operations  since,  and  no  inspection  has  been  made 
to  learn  whether  my  suggestions  have  been  followed.  There  is  no  imme- 
diate prospect  of  this  mine  being  put  in  operation. 

Peerless  Mine. 

One-half  mile  north  of  the  crossing  of  the  Big  Four  Railroad  on  the 
C.  &  I.  C.  Railroad.  Has  been  operated  very  little  and  was  not  inspected 
during  the  year. 

Star  Mine. 

Is  now  being  operated  by  a  company  of  miners  under  a  lease  to  take 
out  the  coal  remaining  in  the  mine.     Pillars  only. 

Union  Mine. 

Northeast -of  Fontanel.  Has  been  driven  into  better  roof  than  was 
found  near  the  bottom  of  the  shaft,  and  all  places  reemed  to  be  safe  and 
well  ventilated  on  my  last  visit,  and  no  improvements  were  recommended. 
The  mine  baa  recently  begun  operations,  after  having  been  idle  since 
May  1. 
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Victor  Mine. 


Or  account  of  the  strike  this  mine  is  not  yet  abandoned,  but  will  be 
within  three  months  according  to  my  heat  information.  It  is  all  pillar 
work  and  dangerous,  but  has  been  worked  very  carefully,  and  no  acci- 
dents have  been  reported  from  there  since  my  last  report. 

Bkoadhdrbt  Mine. 

One  mile  southwest  of  Macksville.  Has  been  operated  on  a  small 
scale  for  several  years,  the  product  being  hauled  in  wagons  to  the  city  of 
Terra  Haute.  It  is  now  employing  over  twenty  men  and  will  probably 
increase  the  number.  I  found  the  mine  in  fair  condition  below,  but  no 
safety  catches,  signal  bell  at  bottom,  nor  speaking  tube.  These  have 
been  provided  and  the  mine  is  now  in  good  shape. 

Eagle  Mine. 

On  the  Brazil  Branch  of  the  C.  &  E.  I.  Railroad,  two  miles  south  of 
Fontanet.  Has  been  at  work  all  year  except  when  prevented  by  water. 
It  is  opened  by  a  slope  on  the  south  side  of  Otter  Creek  and  has  been 
flooded  twice  this  year.  On  my  last  visit  the  water  was  out  but  the  mine 
was  in  bad  condition,  the  air-courses  having  been  closed  by  falls  of  roof 
while  the  mine  had  been  idle.  Efforts  were  being  made  to  open  new  air- 
ways, with  some  prospects  of  success.  I  have  not  learned  later  what  has 
been  done.  I  visited  the  mine  four  times  during  the  year  in  an  endeavor 
to  have  the  law  complied  with  and  had  succeeded  fairly  well  before  tbe 
first  flood. 

Oroenholz  Mine, 

One  mile  northwest  of  Macksvilie.  Has  been  operated  for  several  years 
with  four  or  five  men.  The  present  proprietor  has  started  to  develop  it, 
so  that  he  can  employ  about  thirty  men.  It  was  inspected  but  once  dur- 
ing the  year,  and  several  improvements  were  recommended.  When  these 
are  made  the  mine  will  be  safe  to  work,  and  will  probably  be  quite  largely 
developed,  as  tuere  is  a  good  deal  of  coal  in  that  vicinity. 

Nickel  Plate  Mine. 

One  mile  southwest  of  Eagle  mine.  The  coal  lies  here  nearly  on  a 
level  with  the  valley  up  which  the  railroad  switch  rune.  The  mine  is 
developed  under  the  hills  on  each  side,  and  is  ventilated  bytwo  fans.  A 
haulage  plant  has  been  placed  on  the  west  side  of  the  mine  during  the 
year.  The  roof  is  bad  on  the  east  side,  and  very  little  work  is  being  done 
there.  Openings  made  to  daylight  in  several  places  allow  air  to  escape, 
and  weakens  the  current,  but  it  was  in  fair  condition  on  my  last  visit. 
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Rishes's  Mine. 

Located  on  property  adjoining;  the  Gruenholz  mine  on  the  east  and 
north.  There  was  a  shaft  sunk  during  the  fall  of  1896,  and  bat  little  work 
hai  been  done  in  the  coal.  I  have  no  report  from  it  yet,  and  on  my  hut 
visit  to  that  vicinity  the  shaft  had  not  reached  coal,  bo  I  did  not  inspect 
it.  Coal  will  probably  be  shipped  in  considerable  quantities  from  this 
mine  in  1897.  A  switch  from  the  Vandalia  railroad  is  to  be  constructed 
to  furnish  shipping  facilities. 

Pipe  Works  Mine. 

At  the  plant  of  the  Terre  Haute  Brick  and  Pipe  Works.  Employs  from 
eight  to  twelve  men  to  famish  fuel  for  the  works.  It  is  worked  on  the 
double  entry  plan,  and  is  aired  by  a  steam  jet.  Was  in  fair  shape  when 
inspected. 

Grant  Mine. 

One-balf  mile  south  of  the  town  of  Grant,  on  the  Brazil  branch  of  the 
C.  &  E.  I.  railroad.  The  escape  shaft  has  been  repaired  and  made 
available  for  use  during  the  year,  air  courses  have  also  been  cleaned  out 
and  brattices  tightened,  and  the  ventilation  greatly  improved.  On  the 
last  inspection  the  mine  was  found  in  fair  condition.  Air  has  to  be  car- 
ried so  far  through  old  works  that  there  will  always  be  trouble  with  the 
ventilation.     Compressed  air  machines  are  used  for  mining  the  coal  here. 


Vroo  Mine. 

Adjoining  the  Eagle  mine  on  the  east.  Was  badly  ventilated  on  my  first 
visit.  It  was  improved  by  the  construction  of  an  outlet  for  air  near  the 
working  face,  and  cleaning  out  air  courses.  The  mine  has  not  resumed 
operations  since  the  inauguration  of  the  bituminous  miners'  strike, 
May  1st 

Ray  Mine. 

East  of  Seeley  ville  on  the  T.  H.  &  I.  railroad.  Has  been  operated  dur- 
ing the  whole  year  unaffected  by  the  miners'  strike.  The  price  asked  for 
by  the  organization  was  paid,  and  no  trouble  was  had  in  securing  miners. 
The  air  shaft  at  this  mine  has  been  completed,  and  the  mine  has  since 
been  kept  at  all  times  in  first-class  condition. 
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IiOUGHNEE  MJNJC. 


A  new  mine  on  the  T.  H.  &  I.  railroad  one-fourth  mile  west  of  Seeley- 
Tille.  This  mine  has  not  been  inspected  since  coal  wae  reached.  Borne 
coal  has  been  shipped  and  this  will  probably  be  a  large  mine  as  the  com- 
pany has  200  acres  of  coal  adjoining  their  shaft. 

Parke  No.  10  mine  and  J.  Ehrlich's  Seeleyyille  mine  hare  not  been 
in  operation  at  any  time  during  the  year. 


In  the  following  pages  I  give  tables  including  all  accidents  reported  to 
this  office  during  the  year,  giving  the  date  of  the  accident,  name  of  the 
person  injured,  extent  of  the  injury  sustained,  the  cause  of  the  accident, 
the  mine  and  county  in  which  the  accident  occurred.  There  has  been 
some  trouble  in  getting  satisfactory  reports  from  mine  bosses,  and  I  am 
of  the  opinion  that  some  report  injuries  which  others  consider  too  trivial 
to  mention.  In  order  to  make  those  tables  of  the  greatest  possible  value 
all  accidents  should  be  reported  with  such  a  description  of  the  injuries 
received  as  would  enable  the  inspector  to  determine  approximately,  at 
least,  the  amount  of  time  lost  from  work  by  injuries  received  while  at 
work,  and  where  an  accident  can  he  classified  as  serious  the  law  should 
provide  for  immediate  notification  to  the  Inspector  as  is  now  done  in  case 
of  fatal  accidents,  so  that  an  immediate  inspection  of  the  mine  and  exam- 
ination of  the  person  injured  may  be  made.  In  several  cases  where 
death  baa  resulted  from  injuries  received  in  accidents,  the  injured  party 
has  lingered  from  three  days  to  a  week  before  death,  and  in  the  mean- 
time such  changes  had  been  made  in  the  condition  of  the  mine  that  an 
inspection  of  the  place  where  the  accident  occurred  threw  no  light  on  ils 
cause. 

The  serious  and  fatal  accidents  are  fully  reported  to  the  best  of  my 
knowledge,  with  one  or  two  exceptions.  No  comment  is  made  except  in 
case  of  fatal  accidents  where  personal  investigation  gave  a  knowledge  of 
the  facts  more  fully  than  was  obtained  from  the  reports  made  by  persons 
in  charge  of  the  mines  where  they  occurred. 
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In  the  following  table  is  shown  the  number  of  accidents  which  oc- 
curred in  each  county  during  the  year,  whether  minor,  serious  or  fatal, 
divided  as  to  their  causes  as  given : 
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As  minor  and  serious  accidents  are  not  reported  until  the  end  of  the 
month  in  which  they  occur  no  investigation  of  such  accidents  is  made, 
and  my  information  in  regard  to  them  is  confined  to  the  facte  contained 
in  the  report  as  given  by  the  mine  boss.  I  have  investigated  every  fatal 
accident  that  has  occurred  in  the  State  during  the  past  year,  with  one 
exception  -  the  cafe  of  John  Pfiester  at  the  Nellie  mine  I  was  absent 
from  home  when  that  occurred,  and  when  I  returned  the  coroner  had 
completed  his  investigation.  An  attempt  to  notify  me  had  been  made 
by  Mr.  Evans,  and  no  blame  can  be  attached  to  him  under  the  statute 
providing  a  penalty  for  failure  to  notify  the  Inspector. 

Of  the  deaths  caused  by  falls  of  roof  during  the  year  nearly  all  were 
in  the  working  places  of  the  men  injured  and  where  they  were  charged 
with  the  duty  of  keeping  the  places  safe.  This  is  true  in  all  but  the  case 
of  John  Lynch,  who  was  killed  by  a  fall  of  slate  on  an  entry  which  was 
used  as  a  hauling  road  and  traveling  way.  Men  who  were  fully  compe- 
tent to  discharge  the  duties  of  their  position  as  timber  men  testify  that 
two  days  before  the  accident  the  stone  which  caught  him  appeared  to  be 
perfectly  safe.  While  there  might  be  a  possibility  of  the  operator  of 
the  mine  being  held  liable  in  a  damage  suit  in  this  case,  it  seems  to  me 
that  all  reasonable  precautions  had  been  taken  to  prevent  the  accident 
which  occurred.  All  the  accidents  which  occurred  by  mine  cars  might 
have  been  averted  by  the  persons  injured  complying  with  the  law  which 
requires  that  no  person  shall  ride  on  loaded  cars. 

With  one  exception  the  deaths  occasioned  by  the  explosion  of  gas  oc- 
curred in  the  new  mine  of  the  Maule  Coal  Co.,  at  Princeton.  The  ex- 
plosions there  being  fully  discussed  in  another  part  of  this  report  need 
not  be  noticed  further  here.  The  death  in  Vermillion  County  waa 
caused  by  an  accumulation  of  explosive  gas  in  an  air  shaft  which  was 
being  sunk.  It  stands  alone  as  far  aa  my  observation  or  reading  goes. 
While  the  gas  might  have  been  expelled  by  continuing  to  run  the  fan  a 
few  minutes  longer,  there  was  no  reason,  so  far  as  I  know,  to  apprehend 
that  such  an  accumulation  should  occur  in  that  place. 

One  death  and  several  serious  accidents  occurred  by  shots  blowing 
through  pillars.  With  a  view  to  making  persons  in  charge  of  mines 
more  careful  in  this  respect  I  have  introduced  a  bill  requiring  maps  of 
mines  to  be  made  and  copies  filed  with  the  Inspector  of  Mines.  This 
will  cause  mine  bosses  to  be  more  careful  in  driving  rooms  and  entries. 
Of  those  accidents  that  occurred  in  shafts,  one  was  an  unexplainable  acci- 
dent. A  young  boy  who  had  recently  begun  work  in  the  mine  bad  got 
on  the  cage  to  come  up  at  the  end  of  his  day's  work  when,  by  some 
means,  he  lost  his  balance  and  fell  and  was  caught  on  the  side  of  the 
shaft  The  others  were  caused  by  a  failure  to  observe  the  law  in  regard 
to  signals  and  the  number  of  men  allowed  to  ride  on  a  cage. 
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Of  thoeo  who  fell  down  shafts,  one  was  a  night  man  whose  duty  it  was 
to  hoist  water  from  the  shaft  before  the  day  turn  came  on.  In  arranging 
to  do  so  he  hoisted  the  cage  too  high,  and  intending  to  step  on  the  cage 
he  walked  into  the  shaft.  The  other  attempted  to  step  on  a  cage 
ascending  the  shaft  and  missed  it.  Of  all  the  twenty  eight  fatal  acci- 
dents there  could  be  a  question  of  liability  in  but  two. 

The  Inspector  should  be  notified  when  any  serious  accident  occurs,  and 
I  shall  attempt  to  have  an  act  to  that  effect  passed  by  the  Legislature. 
Some  fatal  accidents  might  have  been  prevented  if  the  Inspector  had 
been  notified  of  non-fatal  accidents  which   bad  occurred  at  the  same 


I  have  tried  during  the  year  to  collect  statistics  from  small  mines  in 
the  State  and  have  sent  blanks  to  all  small  operators  whose  addresses  I 
have  learned.  I  give  below  a  list  of  those  who  have  reported,  with  the 
men  employed  and  coal  produced.  These  are  all  who  have  responded 
out  of  over  200  who  were  requested  to  do  so. 

CLAY  COUNTY. 

Men.       Tom. 
Marklsnd  Coal  Company Clay  City 9         4,000 

DAVIESS  COUNTY. 

Odon  Coal  Company Odon 7  1,600 

George  A.  Deneon Alfordsville 4  640 

Union  Coal  Company Ragleeville. 9  840 

J.  M.  Myers Epsom 8  90O 

FOUNTArN  COUNTY. 

Jainee  Morgan Kingman 6  920 

B.  F.  Lindley Coal  Creek  2  186 

Edward  Perry Cates S  2,000 

Levi  Bird Kingman 8  6,000 

John  W.  Shuster Stone  Bluff. 2  480 

Silverwood  Coal  Company Silverwood. 2,600 

J.  S.  Tiley Coal  Creek 6  500 

GIBSON  COUNTY. 
M.  T.  Berry Oakland  City 8         3,000 

KNOX  COUNTY. 

R,  C.  Vance Edwardeport 2  750 

George  Wearer Wheatland 5        1,200 

Herrtagion  Coal  Company Edwardsport Just  opened. 
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MARTIN  COUNTY. 

Men.  Tom. 

Johnson  &  Chenoweth Shoals 4  62S 

Philip  Gammon Shoals 3  320 

Albert  Payton Short 4  200 

Dr.  8.  H.  Brittain Loogootee 4  400 

J.  W.  Strange Loogootee 5  380 

John  T.  McAnley. Loogootee 1  100 

Hiram  Bavin loogootee 6  3,600 

PARKE  COUNTY. 
N.  C.  Walker Rockville 8         2,000 

WARRICK  COUNTY. 

Albert  Phillipi Boonvilk' 1  280 

Frank  Haberetrok Boonville 2  400 

Andrew  J.  Bullock Boonville 1  40 

Henry  Phillips Yankeelown 1  360 

N.  W.  Reynolds Boonville 8  2,100 

E.  Whitmer Boonville 1  320 

Caledonia  Coal  Company Boonville 12  12,736 

DeForest  Coal  Company Evausville H  1,000 

Wm.  H.Stone Boonville 0  2,000 

Bartley,  Day  &  Bro Midway 8  3,000 

Total 163      46,466 

In  addition  to  the  above,  several  reported  more  men,  and  I  have 
placed  them  in  the  list  of  large  mines  found  in  another  part  of  this  report. 
The  thirty-four  mines  given  in  the  above  list  report  a  total  of  163  men 
and  45,466  tons  of  coal  produced  during  the  year.  I  think  it  is  safe  to 
add  twice  as  much  for  those  not  reporting,  which  would  bring  the  totals 
up  to  469  men  and  136,398  tons. 

I  have  recommended  the  following  amendments  to  the  mining  law  of 
the  State,  and  shall  endeavor  to  have  them  passed  through  the  Legislature : 

1.  Making  provision  for  better  communication  between  the  workings 
and  escape  way. 

2.  Providing  that  the  Inspector  be  immediately  notified  of  all  acci- 
dent! in  mines,  as  is  now  required  in  case  of  fatal  accidents. 

3.  Providing  for  making  maps  of  mines,  and  filing  copies  with  the 
Inspector. 

4.  Providing  for  the  examination  of  mine  bosses,  fire  bosses  and  hoist- 
ing engineers  at  mines. 

5.  Providing  for  the  use  of  a  pure  oil  in  mines. 

6.  Providing  for  inspection  of  mines  employing  less  than  ten  men. 
The  passage  of  either  of  these  laws  will  tend  to  greatly  improve  the 

conditions  of  mining  in  the  State,  and  make  the  work  of  inspection  more 
effective,  and  my  experience  convinces  me  that  all  are  necessary. 
ROBERT  FISHER, 
Stale  Inspector  of  Mines, 
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Office  of  the  State  Supervisor  of  On.  Inbpectiok, 

Room  92,  State  House, 

Indianapolis,  Ihd. 

Prof.  W.  S.  Blatchlet, 

State  Geologist  of  Indiana : 
In  accordance  with  the  Statute  providing  for  the  appointment  of  a  State 
Supervisor  of  Oil  Inspection,  and  to  regulate  the  use  and  sale  of  oils  for 
illuminating  purposes,  I  herewith  submit  my  second  annual  report,  the 
same  being  the  report  for  the  calendar  year  1896. 

Respectfully, 

C.  F.  HALL, 
State  Supervisor  of  Oil  Inspection. 
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During  the  year  1896  but  one  change  web  made  in  the  force  of  depu- 
ties under  my  charge,  Mr.  W.  C.  Zaring  having  been  appointed  Deputy 
Inspector  at  Evansville,  Ind.,  on  November  1,  1896,  to  fill  a  vacancy  at 
that  point.  The  list  of  Deputy  Supervisors  in  the  State  on  December 
31,  1896,  was,  therefore,  as  follows : 

Zaring,  Wm.  C Evansville. 

Weems,  Robert  F Vincennea. 

Doreey,C.  B New  Albany. 

Bowman,  M.  J Madison. 

Mills,  L.  B NewMaysville. 

Shirk,  B.  F Muncie. 

Bolts,  J.  H Winchester. 

Dorsey,  W.  C Terre  Haute. 

Cut,  W.  C Craw  lord  svilte. 

McOee,  Wm.  H Lafayette. 

Davidson,  James  G Whiting. 

Johnston,  John  M Logansporl. 

Daly,  W.  F Peru. 

Sebring,  W.  D Portland. 

Thorward,  Theo Fort  Wayne. 

Schutt,  M.  A Michigan  City. 

Derr,  Walter South  Bend. 

Cornell,  J.  B  Goshen. 

During  the  twelve  months  which  have  elapsed  since  my  last  report  I 
have  inspected  52,327  barrels  of  oil,  and  my  deputies  and  assistants 
209,823  barrels;  of  this  number  but  122  barrels  were  rejected  as  against 
551  barrels  in  1895,  thus  showing  that  the  oil  companies  have  been  ship- 
ping a  higher  grade  of  oil  into  this  State 

The  standard  test  for  all  illuminating  oils  in  Indiana  is  gravity  test, 
Beaume's  hydrometer,  not  below  46°  nor  higher  than  50°.  Said  oils  must 
bear  a  flash  test  not  below  120°  Fahrenheit,  and  a  fire  test  not  below  140° 
Fahrenheit.  This  test  being  higher  than  several  other  States  in  the 
Union,  is  the  reason  our  rejections  are  so  few,  the  lower  grades  of  oil  be- 
ing shipped  to  other  States. 

No  violations  of  the  law  regarding  oil  inspection  have  come  to  my  no- 
tice during  the  year  1896. 

But  one  or  two  minor  accidents,  resulting  from  the  explosion  of  kero 
sene,  have  occurred  within  the  State,  and  they  were  due  to  lamps  having 
been  accidently  npset,  rather  than  to  the  quality  of  oil. 
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INSPECTION  BY  STATIONS. 


Stations. 

Approved.    Rejected. 

Total. 

F           11 

18,385* 
7,586 
3,4fil 
2,964 
3,477 
2,610 
1,960 
1,58* 
1,641 
1,801 
1,684 
2,102 
1,364 
8 
2,070 
2,618 

4,140 

52,20a 

12,541 

2,876 

754 

2,848 

14,920 

1,95.1 

2,381 

8,338 

1,358 

1,380 

14,815 

4,113 

1,509 

7«fi 

3,822 

1,382 

2.0H8 

2,-lsl 

1,260 

243 

11,958 

630 

270 

270 

270 

ISO 

270 

r.0 

8,9114 

177 

120 

485 

l,8Pi 

2,2ft) 

233 

5,202 

l.O-.ti 

2,471 

122 

4,113 

2,471 
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INSPECTION  BY  STATIONS -Continued. 


Stations. 

Approved. 

Rejected. 

Total. 

Bourbon 

344 
120 
120 

7,118 

3,905 

1,863 

11,2411 

632 

6,102 

288 

146 

344 

11,249 

6,102 

Total  number  barrels  inspected  for  year  . . . 

262,028 

122 

262,150 

INSPECTION  BY  MONTHa 


Mouth. 

Approved. 

Rejected. 

Total. 

Jano 

35,369 
24,134 
22,955 
14,807 
13,394 
13,144 
12,813 
12,440 
21,620 
30,740 
29,747 
30,86-5 

24,134 

13,394 

122 

21,620 
30,740 

Total  number  barrels  inspected  by  months 

262,028 

122 

262,150 
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TABLE  SHOWING   PLACE  OF  MANUFACTURE. 

Whiting,  Ind 111,18] 

Lima,  O 109,874 

Cleveland,  O 11,225 

Oil  City,  Pa 9,178 

Washington,  Pa 5,903 

Toledo,  O 4,853 

Pittsburg,  Pa 3,44] 

Titusville,  Pa 2,733 

Welker,  O 1,387 

Findley,  0 606 

Reno,  Pa 316 

Franklin,  Pa 243 

Rosenburg,  Pa 230 

Altoona,  Pa 215 

Eroleuton,  Pa 187 

Warren,  Pa 146 

St.  Louis,  Mo 146 

Dunkirk,  Pa 116 

Newburg,  O 115 

Freedom,  Pa 80 

Dayton,  O 20 

Chicago,  111 19 

Total 262,150 


TABLE  SHOWING  STATES  WHERE  OIL  WAS  MANUFACTURED. 

Ohio 1 28,0711 

Indiana 111,121 

Pennsylvania 22,788 

Missouri   145 

Illinois IS 

Total 262,150 

Very  respectfully, 

C.  F.  HALL. 
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GEOLOGY  OF  VIGO  COUNTY,  INDIANA. 


BY  DR.  J.  T.  BCOVELL. 
INTRODUCTORY. 

Vigo  County  is  situated  on  the  western  boundary  of  Indiana,  about 
midway  between  Lake  Michigan  and  the  Ohio  River.  It  has  an  extent 
of  24  mites  from  north  to  south,  and  is  a  little  less  than  17  miles  in 
average  width,  having  an  area  of  about  406  square  miles. 

The  county  is  bounded  on  the  north  by  Vermillion  and  Parke  counties, 
on  the  east  by  Clay  County,  on  the  south  by  Sullivan  County  and  on  the 
west  by  Clark  and  Edgar  counties,  Illinois. 

According  to  the  United  States  survey,  the  county  is  in  townships  10, 
11,  12  and  13  north  of  the  base  line  of  Indiana,  which  is  38°  30'  north 
latitude;  and  in  ranges  7,  8,  9,  10  and  11  west  of  the  second  principal 
meridian,  which  is  86°  28'  west  of  Greenwich.* 

The  Wabash  River  flows  southwesterly  through  the  county,  so  that 
about  one-fifth  lies  west  and  four-fifths  east  of  the  river.  The  county  is 
divided  into  twelve  civil  townships.  On  the  north  there  are  Kevins  and 
Otter  Creek  east  of  the  river  and  Fayette  on  the  west ;  then  Sugar  Creek 
on  the  west,  with  Harrison  and  Lost  Creek  east  of  the  river;  then  Riley, 
Honey  Creek  and  Frairieton,  and  on  the  south  Prairie  Creek,  Linton  and 
Fierson,  all  east  of  the  river. 

The  immediate  valley  of  the  river  in  Vigo  County  is  from  four  to  five 
miles  wide,  occupying  about  one-fourth  the  area  of  the  county.  The 
river  at  the  ordinary  stage  of  water  has  an  average  width  of  about  600 
feet.  Low  water  at  Terre  Haute,  near  the  middle  of  township  12  north, 
is  about  445  feet  above  sea  level.  The  river  and  its  flood-plain  occupy 
the  western  third  of  the  valley,  the  eastern  portion  being  a  broad  terrace. 
The  flood-plain  or  firBt  bottoms  rise  from  14  to  20  feet  above  low  water 
in  the  river,  while  limited  areas  of  "second  bottoms"  rise  from  10  to  16 
feet  above  the  flood-plain.  The  terrace  rises  from  50  to  75  feet  above 
low  water  in  the  river,  but  toward  the  south,  in  Prairie  Creek  Township, 
it  merges  into  the  flood  plain. 

The  highlands  on  either  side  of  the  valley  have  an  elevation  of  from 
100  to  200  feet  above  the  river,  the  bluffs  in  some  cases  being  quite 

utely  lb*  numbers  of  the  ranges  and  townships  were  nmittod  an  the  map  of 

...    accompanyin*  thin  report.    Pierson  Township  it  10  N.;    Ililoy,  11  N  ;    Lost 

Creek,  12  S„  and  Serini,  13  N.    Too  tiers  of  sections  on  the  east  *ide  of  Nerins  Township 
:  PtersoD  Township  is  in  R.BW.:  Linton  in  R.  9  W.,  and  Prairie  Creak  in 


Vie, 
Cre* 

raniei  10  and  11  W . 
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abrupt.  The  greater  part  of  the  county  ia  drained  by  the  Wabash  and 
its  tributaries.  The  principal  streams  from  the  west  are  Brouilettfs Creek, 
Coal  Creek,  Sugar  Creek  (with  several  large  branches),  Clear  Creek  and 
Hawk  Creek.  These  streams  rise  in  Illinois  and  flow  southeasterly  into 
the  river  through  valleys  from  one-quarter  to  one-half  a  mile  wide  and 
from  30  to  80  feet  in  depth.  The  streams  from  the  east  are  Otter  Creek, 
Lost  Creek,  Honey  Creek,  Prairie  Creek,  Turman's  Creek  and  Busseron 
Creek.  Portions  of  Pierson  and  Riley  townships  are  drained  by  Splunge 
Creek  into  Eel  River.  The  valleys  of  the  river  and  its  tributaries  seem 
to  be  tjie  channels  of  an  earlier  drainage  system  that  have  been  partly 
filled  with  sand  and  gravel,  so  that  in  many  oases  the  beds  of  the  present 
streams  are  from  25  to  100  feet  above  the  rocky  beds  of  the  older  chan- 
nels. These  smaller  streams  for  much  of  the  summer  are  "  lost  creeks," 
a  fairly  good  stream  among  the  hills  disappearing  in  the  sands  and 
gravels  of  the  main  valley. 

The  rocks  of  the  county,  as  seen  in  the  bluffs  and  in  the  beds  of  streams, 
and  as  revealed  in  ordinary  wells  and  mines,  are  the  sandstones,  shales, 
limestones  and  coals  of  the  Carboniferous  Age. 

The  soils  are  in  gensral  of  glacial  origin.  In  the  valleys  there  are 
alluvial  sands  and  clays  and  wide  areas  of  black  prairie  soil  resting  on 
a  subsoil  of  sand  and  gravel.  On  the  uplands  the  top  soil  is  usually  a 
fine  white  clay,  resting  on  a  subsoil  of  yellow  clay,  which  passes  gradually 
into  the  boulder  clay  or  hard  pan  which  lies  upon  the  bed-rock.  Along 
the  eastern  margin  of  (he  main  valley  there  are  extensive  areas  of  dune 
sand,  and  at  some  localities  in  the  eastern  bluffs  there  are  thick  beds  of 
loess. 

That  portion  of  the  county  drained  by  Splunge  Creek,  slopes  gently 
toward  Eel  River  and  the  soil  seems  to  be  sedimentary,  appearing  to 
have  been  deposited  over  the  bed  of  an  ancient  lake. 

The  temperature  is  that  of  the  middle  temperate  zone,  possibly  some- 
what modified  by  the  waters  of  the  river.  The  rainfall  is  generally 
abundant  and  well  distributed.  The  soils  are  varied  and  fertile,  produc- 
ing a  luxuriant  growth  of  vegetation.  A  large  portion  of  the  terrace  in 
the  main  valley  and  the  greater  part  of  Splunge  Creek  valley  were 
originally  prairies  covered  with  valuable  forage  grasses,  but  the  flood 
plains  and  uplands  were  covered  with  forests  of  oak,  black  walnut,  yellow 
poplar,  birch,  maple,  elm,  ash,  sycamore,  hickory  and  other  valuable 
trees. 

In  Vigo  County  the  conditions  are  specially  favorable  for  successful 
coal  mining,  for  the  growing  of  grain  and  market  garden  products,  for 
stock  raising  and  for  many  forms  of  manufacturing. 

The  population  and  wealth  of  Vigo  County,  being  the  second  in  the 
State,  the  growth  and  development  of  Terre  Haute,  the  fourth  city  in 
the  Slate,  give  some  indication  of  the  material  resources  of  this  county. 
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ELEVATIONS. 


The  elevation  of  the  following  important  localities  are  taken  from  rail- 
way levels,  and  are  adjustable  to  the  level  of  the  rail  at  the  Union  Sta- 
tion at  Terre  Haute,  near  the  center  of  section  22-12-9.  This  point,  as 
given  by  Gannett,  U  492  feet  ahove  tide ;  hy  some  it  is  given  as  485  feet 

Kail  at  the  Union  Station  (Gannett) 492  feet. 

Ellsworth,  on  the  Logansport  road 492  feet. 

Atherton,  on  the  north  county  line 523  feet. 

Hill  one-hall  mile  east  ol  Atherton 025  feet. 

Kosedale,  one  mile  north  of  county  line 537  feet. 

Grant,  on  Big  Four  railroad 516  feet. 

Fontanet,  Nevins  Township 539  feet. 

Coal  Bluff,  on  Otter  Creek 653  feet. 

Lodi,  on  the  coDnty  line 5(54  feet. 

Perth,  on  the  plateau  in  Clay  County 633  feet. 

Point  one  mile  west  of  Seelyville 596  feet. 

Seelyville  Station 585  feet. 

A  point  one  mile  eaat  of  Seelyville 604  feet. 

East  couutv  line  on  the  Vandalia 68E 

Spring  Hill  Junction,  west  of  center  of  section  11-11-0 616  feet. 

Honey  Creek  bridge,  northeast  northwest  17-1 1-8 505  feet. 

Lockport  Station 569  feet. 

Highlands  east  of  Lockport 622  feet. 

County  line,  on  the  Southeastern  railroad 614  feet. 

Honey  Creek  bridge,  on  the  Evansville  road 509  feet. 

Youngstown  Station 578  feet. 

Alum's  hill,  beyond  Youngstown 604  feet. 

Hartford  or  Pimento 601 

County  line  on  Evansville  road 575  feet. 

Farmeraburg,  one-half  mile  south  of  line 5711  feet. 

The  west  county  line  on  the  Vandalia 544  feet. 

Point  one  mile  west,  on  the  plateau 581  feet. 

Station  at  St.  Mary's 555  feet. 

Sandford,  on  the  county  line  west 62f 

Morainic  Hills,  near  Sandford 655  feet, 

Yaw's  Hill,  northeast  quarter  section  18-10-8 07; 

Crapo'a  Hill,  northwest  quarter  section  20-10-8 66; 

Surface  of  Lake  Erie 57! 

Surface  of  Lake  Michigan _ 581 


GENERAL 

Vigo  County  is  a  portion  of  the  eastern  slope  of  the  great  central  valley 
of  North  America,  and  has  been  involved  in  many  of  the  major  geological 
events  of  the  continent. 

The  earth  for  the  most  part  is  composed  of  oxygen,  silicon,  aluminum, 
iron,  calcium,  sodium,  potassium,  carbon,  magnesium,  hydrogen,  sulphur, 
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chlorine  and  nitrogen.  Oxygen,  the  most  abundant  of  these  elements, 
unites  with  each  of  the  others,  forming  a  group  of  compounds  called 
oxides. 

Water  is  an  oxide  of  hydrogen.  Silica  or  quartz  is  an  oxide  of  silicon. 
It  is  the  hardest  and  most  enduring  of  the  rock  forming  minerals.  It  is 
the  main  ingredient  of  sand  and  sandstone  rocks,  and  is  abundant  in 
granite  rocks. 

The  oxide  of  silicon  combined  with  the  oxide  of  aluminum  forms  the 
silicate  of  aluminum  or  kaolin.  The  silicate  of  aluminum,  combined 
either  with  the  silicate  of  potassium,  the  silicate  of  sodium,  or  the  silicate 
of  calcium,  or  with  either  two  of  these  substances,  forms  a  group  of  rock 
forming  minerals  called  feldspars.  They  enter  into  the  composition  of 
lavas,  granites,  shales,  slates  and  clays.  The  oxide  of  carbon  combined 
with  the  oxide  of  calcium  forms  calcium  carbonate,  or  calcite.  It  is  the 
basis  of  many  of  the  limestones  and  raarhles,  so  abundant  in  the  crust  of 
the  earth.  Magnesium  limestones  are  a  combination  of  calcium  and  mag- 
nesium carbonates  called  dolomite.  The  oxides  of  iron,  called  hematite, 
and  magnetite  are  abundant  minerals  that  constitute  the  greater  part  of 
the  iron  ores.  Calcium  sulphate  or  gypsum,  calcium  phosphate,  sodium 
chloride  or  common  salt,  graphite  and  the  various  forms  of  coal  are  im- 
portant minerals. 

It  is  supposed  that  the  materials  which  make  up  the  earth  were  once  a 
mass  of  intensely  heated  gases,  and  that  in  time  the  greater  part  became 
a  molten  liquid,  and  that  finally  the  outer  portions  of  the  liquid  mass  be- 
came solid.  As  the  mass  cooled  irregular  contractions  gave  rise  to  broad, 
low  swells,  and  wide,  shallow  depressions,  the  elevations  gradually  becom- 
ing continents  and  the  depressions,  becoming  deeper,  formed  tbe  ocean 
beds. 

The  first  elevations  of  the  continent  doubtless  included  the  area  now 
known  as  Vigo  County.  The  rocks  of  these  primal  elevations  were  prob- 
ably a  somewhat  homogeneous  mass  of  alkaline  silicates,  much  like  a  bed 
of  lava.  There  were  no  sandstones  nor  limestones,  no  shales  nor  granites, 
no  iron  ores  nor  coals,  just  a  mass  of  materials  from  which  these  different 
kinds  of  rocks  have  been  formed. 

The  ocean  waters  and  the  vapors  of  the  atmosphere  were  intensely  acid. 
As  tbey  and  the  slag  like  crust  reacted  upon  each  other  the  air  gradually 
became  pure,  the  rocks  were  dissolved  aud  broken  down,  the  waters  lost 
their  acids  and  became  charged  with  sodium  chloride,  calcium  carbonate, 
and  other  compounds ;  silicates  of  aluminum,  potassium,  sodium,  calcium 
and  other  materials  of  feldspars  were  formed  and  spread  out  over  the 
ocean  bed  as  sediments  of  clay,  and  alongside  of,  or  mingled  with  these 
clay  sediments  were  beds  of  sand  composed  of  quartz  and  other  materials 
of  the  disintegrated  rocks.  As  tbe  conditions  became  favorable  the  lower 
forms  of  vegetation,  as  algse  and  seaweeds,  appeared  in  the  shallow  coast 
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waters,  becoming  very  abundant.  The  remains  of  this  vegetation  in 
many  cases  gave  rise  to  carbonaceous  sediments,  possibly  something  like 
peat  beds.  Through  the  agency  of  this  vegetation  iron  sediments  in 
great  quantities  were  formed. 

Later,  as  animal  life  became  abundant,  lime  sediments  began  to  ac- 
cumulate from  the  skeletons  and  shells  of  these  lower  forms  of  life.  As 
these  sediments  thickened  the  lower  portions  under  the  influence  of  heat, 
moisture  and  pressure  became  recks ;  sandstones,  shales,  shaly  sandstones, 
coal,  iron  ore  and  limestones  being  examples.  Thus  for  millions  of  years 
these  sediments  and  rocks  were  forming  on  all  sides  of  the  central  area 
which  was  continually  rising,  while  the  ocean  beds  with  their  load  of 
sediments  were  continually  settling.  These  processes  do  not  seem  to  have 
been  absolutely  continuous,  as  there  are  evidences  that  in  some  cases, 
wide  areas  were  raised  above  the  sea,  and  for  ages  subjected  to  the  action 
of  eroding  agents.  Then  they  were  again  submerged  and  covered  with 
sediments. 

Finally  a  great  change  began,  the  central  regions  were  depressed  and 
the  adjacent  sediment  receiving  areas  were  raised  above  the  sea.  A  brosd 
area  extending  from  the  region  of  Lake  Superior  northeastward  to  Lab- 
rador and  northwestward  to  the  Arctic  Ocean,  was  changed  from  the 
bed  of  the  sea  to  the  nucleus  of  a  continent.  At  the  same  time  exten- 
sive areas  were  elevated  along  the  region  of  the  Appalachian  Mountains, 
including  the  Ozark  region,  and  elevations  were  formed  along  the  region 
of  the  Rocky  Mountains. 

These  land  masses  formed  the  nucleus  from  which  the  continent  has 
grown.  They  have  furnished  much  of  the  material  from  which  tbe 
rocks  of  the  central  areas  have  been  formed. 

Under  tbe  influence  of  the  heat  and  pressure  attending  these  changes 
of  the  earth's  crust  these  early  rocks  became  crystalline.  The  sand- 
stones were  changed  to  quartzites,  the  clays  and  shales  to  slates ;  the 
shaly  sandstones  and  sandy  shales  to  granites,  gneisses,  etc. ;  the  coals  to 
graphite ;  the  iron  sediments  to  iron  ores ;  the  limestones  to  crystalline 
limestones  and  marbles.  These  changes  closed  a  period  in  the  geological 
history  of  the  earth  which  is  called  the  Archaan  or  beginning  age.  The 
earlier  rocks  of  this  era  are  sometimes  called  Laurentian  rocks,  from 
their  occurrence  along  the  St.  Lawrence  River,  while  the  later  strata 
are  known  as  Huronian  or  Algonkian  rocks. 

The  Cambrian  Era. — This  era  began  with  the  formation  of  extensive 
sandstone  strata  along  the  borders  of  the  Arcbtean  lands.  The  Potsdam 
sandstones  of  New  York  and  tbe  pictured  rocks  of  Lake  Superior  belong 
to  this  era.  Whether  these  strata  extended  over  the  region  of  Indiana 
may  not  be  positively  known,  but  Professor  Cubberley  in  tbe  18th  Re- 
port of  the  Geology  of  Indiana,  represents  the  deep  wells  at  Indianapolis, 
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Richmond,  Bloomington,  Frankfort,  South  Bend  and  Connerovtlle,  as 
reaching  the  Potsdam  sandstone. 

Heavy  beds  of  Magnesian  limestone  in  Tennessee  and  Missouri  belong 
to  this  era,  but  it  is  doubtful  if  they  are  represented  in  this  region.  The 
life  of  this  era  was  abundant,  the  plants  were  alga  and  seaweeds,  the 
animals,  members  of  the  different  orders  of  invertebrate  life  that  live  in 
the  sea.  No  traces  of  land  plants  or  animals  have  ever  been  found.  So 
little  is  known  that  it  is  impossible  to  form  any  very  definite  idea  of  the 
conditions  existing  in  this  region  during  Cambrian  times,  but  it  is  thought 
to  have  been  the  bed  of  a  comparatively  shallow  sea  over  which  sediments 
of  sand  and  clay  were  deposited. 

The  Lower  Silurian  Era. — The  characteristic  rocks  of  this  era  are  the 
calciferoua  sand  rock,  the  Trenton  limestone,  the  Utica  and  Hudson 
River  or  Cincinnati  shales.  The  sand  rock  does  not  seem  to  be  repre- 
sented in  Indiana,  but  the  others  are  surface  rocks  in  several  counties  of 
southeastern  Indiana  and  are  underlying  rocks  over  the  balance  of  the 
State.  The  life  of  this  era  as  shown  by  its  fossil  remains  was  much  like 
that  of  the  Cambrian,  but  remains  of  insects  and  of  fishes  indicate  con- 
siderable progress  in  the  forms  of  life. 

The  limestones  which  make  up  the  principal  strata  of  this  era  in  In- 
diana seem  to  have  been  formed  in  warm  shallow  coast  waters,  the  land 
slowly  but  surely  encroaching  on  the  sea,  as  in  the  case  of  some  parts  of 
Florida  and  Cuba  at  the  present  time. 

This  era  closed  with  the  elevation  of  the  Taconic  system  in  the  east 
and  the  Cincinnati  arch  in  the  central  regions.  The  Cincinnati  uplift 
extends  from  the  region  of  Cincinnati  northwesterly  across  Indiana  and 
northerly  through  Ohio.  It  consists  of  many  ridges  or  folds  extending 
in  various  directions,  which  are  important  features  in  the  geological  for- 
mations of  the  State. 

The  Trenton  limestone  was  originally  simple  corbonate  of  lime,  but  in 
same  localities  it  has  changed  to  a  porous  magnesian  limestone,  which 
has  become  a  reservoir  for  mineral  oil  and  natural  gas. 

The  Upper  Silurian  Era. — The  earliest  rock  of  this  era  is  the  Medina 
sandstone,  which  does  not  seem  to  be  represented  in  the  central  regions. 
Following  this  sandstone  were  the  Niagara  and  Clinton  limestones  and 
shales,  which  extend  over  the  greater  part  of  Indiana.  They  are  sur- 
face rocks  in  Wabash,  Miami,  Wells,  Huntington,  Adams,  Grant,  Black- 
ford, Marion,  Tipton,  Clark  and  other  counties  of  eastern  Indiana.  The 
life  of  this  era  was  abundant  The  Niagara  and  Clinton  limestones  are 
noted  for  the  number  and  variety  of  their  fossils.  The  life  was  much 
like  that  of  the  Lower  Silurian  but  with  more  species  of  insects  and 
fishes.  During  this  era  there  seems  to  have  been  shallow  sens  with  coral 
reefs  and  myriads  of  mollusks,  brachiopods,  crustaceans  and  similar  forms 
of  life.     In  some  cases  there  seem  to  have  been  extensive  mud  flats  and 
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marshes  with  turbid  waters,  so  that  the  forms  of  life  were  limited  in  num- 
bers. In  some  localities  extensive  beds  of  salt  were  deposited.  Portions 
of  the  Niagara  limestone' near  Chicago  are  said  to  be  saturated  with 
rock  oil,  but  it  is  not  generally  an  oil-producing  rock. 

The  Devonian  Era. — The  rocks  of  this  era  found  in  Indiana  are  the 
Corniferous  limestones  and  Genesee  shales.  They  underlie  the  northern 
and  western  part  of  the  State  and  are  surface  rocks  in  Jefferson,  Bush, 
Jennings,  Bartholomew,  Decatur,  Shelby,  Johnson,  Tippecanoe,  Cass, 
Wabash,  Clark  and  Floyd  counties.  In  this  era  land  plants,  as  lyco- 
pods,  ferns  and  equisetss,  became  abundant,  and  great  fishes  dominated 
the  seas ;  but  the  conditions  were  specially  favorable  to  the  growth  of 
corals,  and  the  Corniferous  limestone  is  a  coral  rock,  showing  that  form  of 
life  to  have  been  varied  and  abundant.  -  But  during  the  deposition  of 
the  shales  the  waters  were  turbid  and  the  forms  of  life  were  few.  The 
Corniferous  limestone  in  some  localities  abounds  in  mineral  oil,  as  in 
western  Canada.  A  coarse,  porous  sandston*  of  the  Upper  Devonian  is 
the  chief  source  of  the  mineral  oil  and  natural  gas  of  Pennsylvania. 

The  Carbonic  Era. — This  era  is  divided  into  the  Subcar coniferous.  Car- 
boniferous and  Permian  periods.  The  Permian  is  not  represented  in 
Indiana. 

The  Subcarbonifermu  Period. — The  rocks  of  this  period  in  Indiana  are 
the  sandstones  and  shales  of  the  Knobstone  group,  the  limestones  and 
shales  of  the  Keokuk  group,  the  famous  oolitic  limestones,  with  the 
shales  and  other  limestones  of  the  St.  Louis  group,  and  lastly  the  sand- 
stones, shales  and  limestones  of  the  Chester  group.  The  limestones  of 
these  groups  abound  in  fossil  crinoids,  brachiopods  and  corals,  and  are 
often  called  crinoidal  limestones.  The  famous  crinoid  beds  of  Crawfords- 
ville  belong  to  the  Keokuk  group  of  strata.  These  strata  indicate  shal- 
low seas,  sometimes  clear  and  abounding  with  life,  again  turbid  and 
nearly  devoid  of  life.  These  are  outcropping  rocks  in  Washington, 
Orange,  Crawford,  Brown,  Monroe,  Harrison,  Floyd,  Lawrence,  Owen, 
Morgan,  Putnam,  Benton,  Hendricks,  Montgomery,  Tippecanoe,  Perry, 
Jackson,  White  and  Jasper  counties. 

The  Carboniferoiw  Period. — The  rocks  of  this  period  in  Indiana  consist 
of  13  or  14  coal  seams,  with  their  associated  sandstones,  shales  and  lime- 
stones. These  strata  are  surface  rocks  in  Posey,  Vanderburgh,  Warrick, 
Spencer,  Gibson,  Pike,  Dubois,  Kuoz,  Daviess,  Martin,  Sullivan,  Greene, 
Clay,  Vigo,  Parke,  Vermillion,  Perry,  Owen,  Crawford,  Fountain  and 
Warren  counties. 

While  carboniferous  strata  are  found  in  the  counties  mentioned,  the 
whole  series  does  not  occur  in  any  one  locality. 

The  basic  rock  of  the  coal  measures  is  generally  a  coarse-grained  sand- 
stone, known  as  the  millstone  grit  or  conglomerate  sandstone.  This  rock 
is  distinct  and  well  marked  in  Ohio  and  eastward,  but  it  is  often  difficult 
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to  identify  in  Indiana.  The  strata  of  this  period  are  genarally  very 
irregular  in  their  structure  and  composition,  making  it  a  difficult  one  to 
work  out.  In  general,  it  mu§t  nave  been  a  period  in  which  a  great 
variety  of  conditions  prevailed.  The  surface  was  subject  to  many  oscilla- 
tions. At  times  the  surface  of  the  country  was  an  extensive  swamp  or 
morass,  over  which  peat-like  sediments  were  forming.  Again  the  surface 
was  submerged,  and  mud  beds  of  fine  clay  were  being  deposited ;  or  the 
currents  were  stronger,  and  beds  of  sand  were  formed ;  or  the  waters 
were  clear  and  crinoids  and  mollusks  abounded,  and  their  remains  soon 
began  to  form  beds  of  lime  sediments. 

During  the  Carbonic  era  plants  were  the  dominant  forms  of  life. 
Ferns,  equisette,  lepidodendrids,  ngillaria  and  similar  plants  were 
abundant,  furnishing  much  of  the  material  for  the  coal  beds.  Among 
animals,  many  new  species  of  insects  and  some  higher  types  of  fishes  ap- 
peared. In  addition,  amphibians  became  abundant  and  a  few  reptiles  ap- 
peared. 

The  Carbonic  era  and  Paleozoic  time  closed  with  the  elevation  of  the 
greater  part  of  the  Appalachian  Mountains  and  the  raising  of  the  central 
regions  to  a  permanent  position  above  the  sea.  The  elevation  of  the 
central  regions  was  accomplished  without  any  profound  disturbance  of 
the  strata  in  this  portion  of  the  valley. 

There  are  no  rocks  in  Vigo  County  or  in  Indiana  belonging  to  the 
Triaseic,  Jurassic  or  Cretaceous  periods.  If  any  sediments  were  ever 
formed  over  this  region  during  these  periods  they  were  entirely  removed 
by  subsequent  erosion. 

During  the  Triassic,  Jurassic  and  Cretaceous  periods,  which  together 
make  up  Mesozoic  time,  sandstone  and  limestone  rocks  were  formed  along 
the  Atlantic  coast  and  in  the  western  mountain  regions.  There  are  also 
some  shales  and  eruptive  rocks  belonging  to  these  periods.  During 
these  periods  reptiles  became  the  dominant  forms  of  life.  They  were 
numerous,  and  of  large  size,  and  existed  in  a  great  variety  of  forms. 
And  during  this  time  the  first  birds,  the  first  mammals  and  the  first  of 
our  common  fishes  appeared.  Among  plants  the  first  palms,  the  first 
true  pines,  and  the  first  angiosperms,  like  the  maple,  magnolia  and  willow, 
appeared. 

During  this  era  the  central  regions  of  the  continent,  covered  with 
vegetation,  were  slowly  wasting  away  by  erosion. 

Mesozoic  time  closed  with  the  elevation  of  the  greater  part  of  the 
Rocky  Mountain  system  and  the  raising  of  the  western  interior  regions 
of  the  continent  above  the  sea. 

The  Tertiary  Era. — During  this  era  fragile  sandstones  and  limestones, 
with  some  shales,  were  deposited  along  the  borders  of  the  continent,  and 
in  numerous  isolated  salt-water  lakes  in  the  western  regions.  Certain 
gravels  in  southern  Indiana  may  be  Tertiary  formations,  but  they  are  not 
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extensive  and  their  relations  are  doubtful.  Mammals  and  plants  much 
like  those  of  the  present  came  to  be  the  chief  types  of  life.  This  portion 
of  Indiana  was  doubtless  covered  with  vegetation  and  was  the  home  of 
many  forms  of  animal  life. 

The  old  drainage  channels  are  the  only  records  of  the  work  done  dur- 
ing the  millions  of  years  that  have  elapsed  since  the  coal  strata  were  de- 
posited. 

These  old  channels  in  Vigo  County  are  from  100  to  250  feet  deep  aid 
occupy  fully  one-half  the  area  of  the  county. 

They  furnish  no  data  for  even  an  approximate  estimate  of  how  much 
of  the  strata  was  carried  away,  but  they  do  indicate  that  the  erosion  was 
very  extensive. 

The  Tertiary  era  closed  with  great  elevations  in  the  western  mountain 
regions,  but  with  little  disturbance  in  the  eastern  portions  of  the  conti- 
nent.    Great  elevations  also  took  place  in  Europe  and  Asia. 

The  Quaternary  Era. — This  era  begins  with  the  Glacial  Period.  The 
increased  elevation  and  the  enlarged  area  of  the  continental  surface  which 
marked  the  close  of  the  Tertiary  era,  seem  to  have  been  important 
motors  in  causing  the  frigid  climate  of  the  Glacial  period. 

This  low  temperature  continued  until  the  ice  accumulating  over  north- 
ern regions  spread  out  toward  the  south,  at  first  following  the  Valleys, 
then  everriding  the  hills  covered  the  whole  area  with  a  mantle  of  ios. 

The  ice  with  its  load  of  day,  sand,  gravel  and  boulders  crept  slowly 
over  the  land,  and  like  a  great  rasp  cut  down  the  more  prominent  features 
of  the  landscape,  polishing  the  rocky  surfaces,  driving  before  it  all  kinds 
of  vegetable  and  animal  life,  scraping  away  the  old  soils  and  filling  all 
the  old  valleys  with  boulder  clay  and  other  glacial  debris.  The  ice 
reached  almost  to  the  Ohio  River,  crossing  it  for  a  few  miles  near  Cin- 
cinnati. 

When  at  last  the  severe  temperatures  moderated  and  the  ice  melted 
away,  the  new  surface  was  for  the  most  part  a  plain.  The  immense 
quantities  of  boulder  clay,  the  glaciated  bed  rock,  and  glaciated  boulders 
from  the  Laurentain  and  Huronian  rocks  show  that  the  glacier  or  ice 
sheet  was  in  force  over  Vigo  County. 

As  the  ice  melted  away  the  streams  reopened  some  of  the  old  channels 
and  made  some  new  ones,  but  the  northern  regions  seemed  to  hare  been 
slowly  depressed,  so  that  the  streams  became  sluggish,  and  the  greater 
part  of  the  glaciated  area  was  covered  with  lakes  and  marshes,  conditions 
similar  to  those  of  the  Carbonic  era.  This  period  called  the  Champlain 
Period  was  olosed  by  a  slight  elevation,  which  raised  the  interior  region 
to  its  present  altitude  and  slope ;  drainage  systems  were  developed  and 
the  Recent  or  Present  Period  of  the  earth's  history  with  its  modern 
vegetation  and  mammalian  life  was  inaugurated. 
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The  following  table  is  a  conservative  estimate  of  the  age  of  the  earth 
and  of  the  relative  length  of  the  different  eras.  It  was  compiled  from 
the  writings  of  Professors  James  D.  Dana  and  Charles  Wolcott : 

The  Quaternary  Era 1,000,000  years. 

The  Tertiary  Era 2,000,000 

The  Cretaceous  Period 3,000,000 

The  Jurassic  and  Tr iasaic  Periods 4,000,000 

The  Carbonic  Era 2,400,000 

The  Devonian  Era 2,000,000 

The  Upper  Silurian  Era 1,600,000 

The  Lower  Silurian  Era 6,000,000 

The  Cambrian  Era.... 6,000,000 

The  Later  Archean  Era 18,000,000 

The  Early  Archean  Era 18,000,000 

THE  STRATA  OF  VIOO  COUNTY. 

The  strata  which  outcrop  in  the  county  or  are  easily  reached  by  min- 
ing shafts  belong  to  the  Carboniferous  period.  These  strata  consist  of 
coals,  sandstones,  shales,  sandy  shales  and  limestones.  Each  stratum 
varies  in  composition  and  thickness,  and  those  near  the  surface  were  ez- 
tentively  eroded  and  furrowed  with  broad  and  deep  channels  during  the 
millions  of  years  that  measure  mesozoicand  oenozoic  times.  At  the  close 
of  the  Glacial  period  these  valleys  were  filled  with  boulder  clay,  and  in 
many  cases  the  hills  were  covered  with  a  thick  mantle  of  the  same  ma- 
terial. By  subsequent  erosion  much  of  the  boulder  clay  was  carried 
away,  and  some  portions  replaced  by  sand  and  gravel.  These  circum- 
stances make  it  difficult  to  trace  the  upper  strata  with  any  degree  of 
certainty. 

The  strata  of  the  other  periods,  down  to  and  perhaps  including  the 
Huronian,  lie  in  order  below,  but  the  records  of  the  deep  wells  that  have 
been  drilled  in  the  county  are  somewhat  contradictory,  and  there  is  no 
very  definite  knowledge  of  such  lower  strata.  The  strata  generally 
dip  gently  toward  the  west  and  perhaps  toward  the  south,  the  general 
dip  being  often  obscured  by  local  variations  which  are  often  quite  abrupt. 
On  account  of  the  westerly  dip  of  the  rocks  of  Vigo  County  the  upper- 
most strata  are  on  the  west  of  the  river.  The  following  is  a  somewhat 
generalized  section  of  the  strata  of  the  county : 

Surface  noil  and  subsoil  clays 10  feet. 

Boulder  clay,  or  hard   pan 20  feet. 

Shale,  with  some  sandstone ">t>  feet. 

Sandy  shales  and  clny  shales 25  feet. 

Limestone,  variable,  sometimes  shaly 1   foot. 

Shale,  laminated,  friable 1  foot. 

Coal,  rider  vein,  No.  9  (?)  Illinois  section 1  foot. 

Fire  clay  and  shale  with  limestone  seama 12  feet. 
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Limestone,  sometimes  stratified  with  shale 8 

Shale,  argillaceous,  fine 30 

Coal,  "O"  Indiana  sec. ;  No.  8  (?)  Illinois  sec 4 

Fire  clay  and  shale 10 

Limestone,  massive,  sometimes  flinty  3 

Shale,  gray  or  reddish 10 

Limestone,  flinty,  sometimes  massive 3 

Sandstone,  massive  or  shaly 15 

Shale,  argillaceous,  with  some  iron  stone 20 

Coal  "  N  "  Indiana  sec.;  No.  7,  Illinois  sec 6 

Fire  clay  and  shale,  sometimes  sandstone 15 

Limestone,  often  flinty 3 

Shale,  black,  slaty  bituminous 5 

Coal,  "M"  Indiana;  No.  6  Illinois 4 

Fire  clay  and  shale 3 

Sandstone,  friable 40 

Coal  "L"  Indiana;  No.  5  Illinois 6 

Fire  cla^  and  shale 20 

Coal,  outcrop  on  Otter  Creek 2 

Fire  clay  and  shale 20 

Coal,  outcrop  near  county  line 8 

Fire  clay  and  shale 15 

Coal,  upper  vein  at  Caseyville,  Clay  County 3 

Fire  clay  and  shale 28 

Coal,  middle  vein  at  Caseyville 3 

Fire  clay  and  shale 25 

Coal,  lower  vein  at  Caseyville S 


feet,  i 


The  strata  mentioned  outcrop  in  the  county,  or  are  ho  near  the  surface 
that  they  could  be  easily  reached  if  they  were  valuable. 

In  1865  Cbauncy  Rose  commenced  drilling  a  well  near  the  northwest 
corner  of  Eighth  street  and  Wabash  avenue,  Terre  Haute.  The  well  was 
drilled  for  the  purpose  of  obtaining  fresh  water,  but  after  reaching  bed 
rock  at  about  ISO  feet  no  fresh  water  was  found.  They  found  salt  water 
in  abundance.  At  1,630  feet  they  found  mineral  oil,  and  at  1,793  feet 
tbey  encountered  a  strong  flow  of  sulphur  water.  Later  a  well  was  drilled 
on  the  northwest  corner  of  Cherry  and  Eighth  streets  with  about  the  same 
results  as  in  the  first  case,  and  the  sulphur  water  was  used  to  supply  a 
bath  house.  Later  a  third  well  was  drilled  near  Wabash  avenue,  on  the 
alley  between  Ninth  and  Tenth  streets.  This  well  is  said  to  have  yielded 
a  strong  show  of  mineral  oil.  Before  1870  a  fourth  well  was  drilled  ex- 
pressly for  oil.  It  was  located  near  the  river,  between  Walnut  and  Pop- 
lar streets,  Terre  Haute.  The  following  is  a  record  of  the  strata  passed 
through,  as  given  in  the  Report  of  1870  and  again  in  the  Report  of  1875 : 
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Section  commencing  about  20  feet  above  low  water  in  the  r 


Sand  and  gravel 100  00 

Boapetone 6*  06 

Coal  "I" 6  02 

Hard  sandstone 2  Oil 

Soapstone ...    10  00 

Coal  "G" :i  00 

Soapetone 4  03 

Gray  sandstone 5  10 

Blue  soapetone 10 

Gray  sandstone  6  00 

Bias  soapttone 12  09 

Soft  black  shale 6  00 

Coal  "F" .' 09 

Soapstone 7  07 

Whit*  sandstone  (conglomerate? )   30  03            264    08 

Salt  Watbr  from  this  Sandstone. 

Bine  Shale 7  02            261     10 

Coal  "B" 2  03           264    01 

Black  shale 10  00           274    01 

White  soapstone 3  00            277    01 

Black  shale 15  00            292    01 

White  soapstone 8  00           300    01 

Black  shale 3  03           :i03    04 

Coal  "A" 3  00          306    04 

Soapstone 17  08           324    00 

Sand  rock 3  00            327    00 

Soapstone 20  00            347    00 

Sandrock 10  00            357    00 

Blue  shale 22  00 

Limestone 2  00 

Blue  shale 31  00 

Light  shale 5  00 

Blue  shale 80  00 

Sandstone 7  00 

Blue  shale 24  00 

Sandstone 3  00 

White  shale 10  00 

Blue  shale 147  00 

flard  gritty  slate  rock 11  07 

Hard  gray  sandstone  14  05 

Hard  limestone II  00 

White  limestone 24  00 

Gray  limestone 2  00 

Limestone 14  00 

White  limestone 82  00 

Boapstone 3  00 

Brown  limestone' 35  00 
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Total 

Ft.   In.  Ft.  In. 

Soapstone 5    50  870  00 

Lime  rock 9    00  879  00 

Soapatone 6    00  885  00 

White  limestone  7    00  892  00 

Soapstone  or  gypsum? 2     00  894  00 

White  limestone 21     00  915  00 

Gray  limestone 5    00  920  00 

Limestone  and  soapstone 5    00  925  00 

Gray  limestone 5    00  930  00 

White  limestone : 15    00  945  00 

Fine  blue  limestone 2    00  947  00 

Strong  Sulphur  Wat«b. 

Dark  gray  limestone  and  fiint 73     00  1,020  00 

Light  gray  limestone 7    00  1,027  00 

Blue  gray  limestone 7     00  1,034  00 

Soapstone  (fire  clay) 26    00  1,080  00 

Gray  limestone 24    00  1,084  00 

Gray  sandstone  3    00  1,087  00 

Soapstone  (fireclay) 5    00  1,092  00 

Quartz  and  shale,  mixed 166    00  1,258  00 

Quart*,  slate  and  soapstone 3    00  1,261  00 

Slnterock 21     00  1,282  00 

Soapstone 33    00  1,315  00 

Slate  rock 7    00  1,322  00 

Soapstone 235    00  1,557  00 

Stbono  Salt  Water  at  1,567  Feet. 

Soapstone  and  sandstone 10    00  1,667  00 

Fine  sandstone 15    00  1,582  00 

Blue  Boapstone 40    00  1,622  00 

Black  shale 15     40  1,637  00 

Red  shale 5     00  1,642  00 

Oil. 

Blackshale 15    00  1,6-57  00 

Oil. 

Lime  rock 5    00  1,662  00 

Blackshale fi    00  1,667  00 

Oil. 

(iray  lime  rock— Oil  Near  the  Top 140    60  1,816  00 

St-LPHUB  Water  at  Aboit  1,800  Feet. 

Gray  sand  rock 23    00  1,839  00 

Lime  rock 73    04  1,912  04 

Sulphur  Water  at  1,M40  ahd  1,912  Feet. 
Professor  Cox  Bays  that  "experienced  borers  were  employed,  and  the 
record  of  the  strata  passed  through  may  be  relied  upon  as  accurate. 
The  record  has  been  carefully  made,  and  each  layer  of  rock  tested  to  de- 
termine its  character,  consequently  the  sandstones  are  correctly  placed." 
Later  the  gas  company  drilled  a  well  for  gas  on  the  bank  of  the  river, 
near  the  foot  of  Swan  street,  Terre  Haute.  The  record  of  this  well, 
kept  by  Martin  N.  Dial),  superintendent,  is  as  follows : 
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Ft.  Total  FL 

Sand  and  gravel,  nanilsione,  shale  and  limestone . . .  1,110  1,110 

Limestone 450  1,560 

Shale 50  1,610 

Limestone 3  1,613 

To  Oil  Sands  auk  Oil. 

Limestone 967  2,680 

Shale 100  2,680 

Limestone  (perhaps  Trenton) 250  2,930 

Some  of  the  wells  drilled  for  water  yielded  oil,  and  Home  gas,  but  do 
measure!  were  taken  to  promote  the  now  of  either,  and  the  wall  that 
seems  to  have  furnished  the  most  oil  was  plugged  up  and  the  site  is  now 
covered  with  buildings.  The  wells  drilled  for  oil  and  gas  yield  an  abun- 
dance of  salt  water  and  sulphur  water,  but  no  oil  and  but  little  gas. 

In  1888  a  wave  of  oil  excitement  reached  Terre  Haute  and  several 
wells  were  drilled  for  oil  or  gas.  The  records  of  the  strata  passed 
through  in  the  drilling  vary  widely  in  detail,  but  agree  in  a  general  way, 
so  that  the  ideas  gained  from  a  study  of  several  different  records  will  give 
a  better  knowledge  of  the  deep  strata  of  Vigo  County  than  could  be 
gained  from  one  record. 

The  following  records  have  been  reduced  to  the  level  of  low  water  in 
the  river  by  subtracting  fifty  feet,  as  they  all  commenced  at  about  that 
elevation  above  the  river. 


SECTION   OF  THE    XINBEB   WELL. 

Located  between  Fourteenth  and  Fifteenth  streets  just  east  of  the 
center  of  section  22-12-9,  near  Liberty  avenue. 

Toui. 

Ft.   In.  Ft.  In. 

Soil,  gravel  and  sand 130    00  80  00 

Shale  or  soapstone 70    00  150  00 

Sandstone 10    00  160  00 

Shale  or  soapstone 90    00  250  00 

Sandstone... 70    00  320  00 

Shaleorslate 130    00  450  00 

Sandstone    140    00  590  00 

Limestone  360    00  950  00 

Limestone,  with>me  shale 185     00"  1,135  00 

Limestone,  with  some  quartz 85    00  1,220  00 

Shale  or  soapstone 25     00  1,245  00 

Limestone,  with  shale 225    00  1,470  00 

Shale  or  soapstone 5    00  1,470  00 

Sandstone  or  limestone 15    00  1,490  00 

Shale  or  soapstone 138    00  1,628  00 

Limestone  or  oil  rock 20    00  1,648  00 

A  Little  Oil  Neab  the  Subface  of  this  Limestone. 
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In  the  northeast  corner  of  the  northwest  quarter  of  Sec  23-12-9 : 

Ft.   In. 

Soil  6  00 

Ornvel 10  00 

Sand 102  00 

Shale  or  soapstone 117  00 

Sandstone  or  limestone 2  00 

Sbnle  or  soapstone 207  00 

Salt  Water  at  205  Fret,  78  Feet 
Below  Tof  of  this  Shale. 

Limestone  or  sandstone 41  00 

Shale  or  slate 50  00 

Limestone  or  sandstone 12  00 

Shale  or  slate 53  00 

Sandstone   50  00 

Limestone 000  00 

Shale,  with  some  limestone 190  00 

Shale  or  slate  210  00 

Limestone,  oil  rock,  sulphur  water IS  00 

SECTION   OP  THE    EXCHANGE   WELL, 

Situated  a  little  west  of  the  center  of  Sec.  22-12-9 : 

Ft.  In. 

Soil  and  coarse  gravel 80  00 

Sand,  fine 45  00 

Shale  and  slate 65  00 

Coal  at  88  Feet  Below  Low  Water 
IN  River. 

Limestone 5  00 

Shale 95  00 

Limestone 10  00 

8hale 40  00 

Limestone 20  00 

Shale  or  soapstone 210  00 


Shale 10  00 

Limestone,  hard  and  flinty. 82  00 

Shale ' 6  00 

Limestone  160  00 

Limestone,  with  some  sand 70  00 

Sandstone   30  00 

Limestone 25  00 

Sandstone   65  00 

Limestone 30  00 


Total. 

Ft. 

la. 

08 

00 

185 

00 

187 

00 

394 

00 

435 

00 

485 

00 

497 

00 

550 

00 

600 

00 

1,2110 

00 

1,390 

00 

1,000 

00 

1,018 

00 

30 

00 

75 

00 

140 

00 

145 

00 

240 

00 

210 

00 

290 

00 

310 

00 

520 

00 

543 

00 

553 

00 

035 

00 

1540 

00 

800 

00 

870 

00 

9<K> 

00 

025 

00 

990 

00 
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Shale  and  slate ISO    00  1,200  00 

Sandstone,  white  50    00  1,260  00 

Sandstone  and  shale 50    00  1,300  00 

Sandstone,  white  150    00  1,450  00 

Shale  and  slate 122    00  1,572  00 

Limestone— oil  rock 11     00  1,583  00 

Show  op  Oil  at  1,575  Feet,  and  Sulphur  Water  at  1,578 
Feet. 

section  of  the  1lden  well, 

On  the  northwest  quarter  of  Sec.  23-12-9: 

Total. 

Ft.   Id.  Ft.  Id. 

Sand  and  gravel 130    00  80  00 

Shale  or  soapstone 110    00  190  00 

Limestone 20    00  210  00 

Shale  or  elate 300    00  510  00 

Sandstone    10    00  520  00 

Shaleorslate 30    00  550  00 

Sandstone   160    00  710  00 

Limestone 300    00  1,010  00 

Sandstone 00    00  1,100  00 

Shale  or  slate,  with  some  Hand 132    00  1,232  00 

Salt  Water  in  the  Shale  at  525  Feet,  anu  Salt  Water 
aki>  Sulphur  Water  Between  BOO  and  700  Feet. 


SECTION   OF  THE   ELLIOTT    WELL, 

Located  near  the  west  line  of  Sec.  23  and  Wabash  avenue,  Terre  Haute : 

Total. 

Ft.  In.  Ft.  In. 

Sand  and  gravel 12S  00  78  00 

Shale  or  soapatone 2t>0  06  338  00 

Sandstone , 35  00  373  00 

Limestone 40  00  413  00 

Sandstone 98  00  511  01) 

Limestone 23  00  5,14  00 

Sandstone  17»  00  713  00 

Shale  or  slate 110  00  823  00 

In  the  Smith  Welt,  near  the  southwest  corner  of  Wabash  avenue  and 
Tenth  street,  8.  W.,  8.  W.,  sec.  22-12-9,  they  found  shale  at  112  feet, 
or  at  (52  feet  below  low  mater  in  the  river,  and  the  oil  rock,  limestone,  at 
1,632  feet,  or  at  1,582  feet  below  the  river. 

Id  the  Guarantee  Well  No.  3,  located  between  Eighth  and  Ninth  streets, 
near  Wabash  avenue,  the  shale  was  found  at  84  feet  below  low  water, 
the  first  heavy  limestone  at  537  feet,  top  of  the  "  oil  sand  "  limestone  at 
1,569  feet,  which  rock  was  penetrated  to  1,577  feet  and  3  inches. 
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In  the  Guarantee  Well  No.  4,  located  on  Ten  th- and -a  Half  street  between 
Wabash  avenue  and  Chestnut  street,  ahale  wai  found  at  85  feet  below  low 
water,  and  a  vein  of  coal  six  to  seven  feet  thick  at  305  feet,  and  blue 
lick  or  sulphur  water  at  1,590  feet. 

In  the  Guarantee  Well  No.  5,  near  southwest  corner  South  Fifth  street 
and  Farrington  street,  on  the  8.  E.  \,  N.  E.  \  Sec.  28-12-9  shale  was 
found  at  106  feet  below  low  water,  and  the  top  of  the  first  limestone  at 
700  feet,  the  top  of  the  "  oil  sand  "  limestone  at  about  1,700  feet,  which 
was  penetrated  about  22  feet. 


SBUTION  OF  (ill  ARANTRE  WELL  No.  S. 


Northeast  corner  of  Third  and  Mulberry  streets,  N.  W.  J,  8.  E.  {  Sec. 
21-12-9 : 

total. 

It.    In.  Ft.  In. 

Soil,  gravel  and  Band 128    00  78  00 

Shale  of  varying  shades 44    00  122  00 

Coal,  apparently  good  quality 5    00  127  00 

Shales  and  sandstones 308    00  435  00 

Limestone  40    00  475  00 

Shales,  blue  and  black 90    00  565  00 

Limestone,  raryinft  somewhat 41ft    00  '.'HO  00 

Very  Strong  Salt  Water  at  800  Feet. 

Gas  Strong  Between  02."i  and  93"j  Feet. 

Limestone,  coarse 25    00  1,005  00 

Shales,  with  some  limestone 56    00  1,060  00 

More  Gas  at  1,060  Feet,  Pressure 
Very  Strom*. 

Shales,  with  some  limestone 40    00  1,100  00 

More  Gas  at  1,100  Feet. 

Limestone,  with  some  shales 320    00  1,420  00 

Shales 25    00  1,445  00 

Limestone 9    00  1,454  00 

Shale 43    00  1,497  01) 

Black  shale  with  limestone  shells 72     00  1,560  00 

Coarse  shales 9    00  1,578  00 

Black  limestone  rock 20    00  1,508  00 

Blue  Lick  or  Sulphur  Water  at  1,508  Feet. 

8.  M.  Reynolds,  who  superintended  the  drilling,  says  the  Niagara 
limestone  was  well  defined  at  the  depth  of  1,592  feet. 
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SECTION   OF  AM    ARTESIAN   WELL 


Drilled  at  St.  Mary's  oa  the  N.  E.  i,  8.  W.  J  Sec.  6-12-9,  by  "The 

Sisters  of   Providence,'"  the  mouth  of  the  well  being  about  100  feet 
above  low  water  in  the  Wabash  River : 

Total. 

Ft.  Id.  Pt.    In. 

Surface  soil  and  yellow  clay 20  00  ....      . . 

Blueclay. 55  00  

Blue  clay  and  quicksnnd S3  00  Low  water. 

White  shale 25  00  25    00 

Coal,  probably  coal  "  N " 5  00  30    00 

White  shale-fire  clay  and  shale AS  00  95    00 

Coal,  probably  coal  "M" 6  00  101     00 

White  shale— fire  clay  and  shale 90  00  101     00 

Coal,  probably  coal  "  L,"  the  big  vein 10  00  201     00 

Fireclay  »Dd  white  shale 50  00  251     00 

White  sand  rock 40  00  291     00 

White  Hhale 229  00  520    00 

Sandstone 80  00  000    00 

Limestone 490  00  1,090    00 

Fresh  Water  at  730  Feet. 

Shale 50  00  1,140    00 

Brown  sandstone 20  00  1,100    00 

White  shale 250  00  1,410    00 

Limestone  and  sandstone 180  00  1,590    00 

Brown  shale 115  00  1,705    00 

Limestone 250  00  1,955    00 

Sulphur  water  at  1,905  feet,  but  no  show  of  oil  or  gas  reported. 

These  different  wells  were  drilled  for  water,  oil  or  gas,  and  not  for  coal, 
nor  for  scientific  purposes,  consequently  little  attention  was  given  to  coal 
seams,  or  to  an  accurate  record  of  the  strata  passed  through. 

The  ordinary  plunger  drill  was  used  so  that  the  materials  passed  through 
in  a  distance  of  from  five  to  seven  feet  were  in  general  well  pulverized 
and  thoroughly  mixed,  making  it  difficult  to  mark  the  division  between 
strata  with  accuracy,  and  often  it  was  impossible  to  judge  of  the  nature 
of  the  rock  beyond  the  fact  that  it  was  easy  or  difficult  to  drill.  The 
measure  men  Is  were  generally  made  by  the  rope,  which,  as  the  depth  in- 
creased, became  more  and  more  uncertain.  The  strata  are  doubtless  also 
more  or  less  irregular,  and  mistakes  may  have  been  made,  so  that  wide 
discrepancies  are  to  be  expected.  Prof.  E.  T.  Cox  says  that  "in  the 
record  of  the  first  well  or  bore  given  in  the  report  of  1869  a  number  of 
limestones  are  represented  in  the  upper  part  of  the  bore  where  none 
occur,  and  the  lower  carboniferous  limestone,  over  three  hundred  feet  thick, 
is  almost  entirely  represented  by  shales."  In  the  Seventh  Report,  after 
giving  the  record  of  the  river  well,  Prof.  E.  T.  Cox  says :     "  It  is  of 
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course  difficult  to  decide  with  certainty  on  the  correlation  of  strata  of  coal 
when  no  other  means  are  furnished  than  the  simple  record  of  a  bore  kept 
by  parties  who  possess  but  a  limited  knowledge  of  the  specific  characters 
of  rocks,  even  when  exposed  to  view  at  the  surface,  much  less  when 
brought  up  by  the  sand  pump  in  the  condition  of  fine  sediment."  These 
remarks  apply  to  many  of  the  records  made,  but  in  some  cases  samples 
were  preserved  and  measurements  were  made  with  a  steel  tape  line,  and 
in  some  cases  the  record  keeper  knew  how  to  test  for  limestone.  The 
wells  all  enter  shale  below  the  gravel  and  sand.  This  shale,  having  the 
irregularities  of  an  old  river  bed,  accounts  in  the  main  for  the  varying 
thickness  of  the  gravel.  The  record  of  Guarantee  No.  5  seems  to  indi- 
cate a  dip  of  the  strata  toward  the  south.  The  river  well  shows  shale  64 
feet,  coal  6  feet  2  inches,  and  shows  four  other  veins  within  125  feet. 
The  Guarantee  No.  6  shows  shale  44  feet  to  coal  5  feet  8  inches,  but 
shows  no  coal  below.  The  Guarantee  No.  4  shows  coal  6  feet  120  feet 
below  the  top  of  the  shale,  but  no  coal  below.  Coal  is  mentioned  in  the 
record  of  the  Alden  well,  but  no  definite  record  was  made.  I  can  find 
no  other  mention  of  coal,  so  that  I  think  the  details  of  the  river  well 
recerd  concerning  coal  may  be  taken  with  grains  of  allowance.  Nearly 
all  the  wells  pass  through  a  heavy  bedded  limestone,  which  they  reach  at 
different  depths  as  follows : 

The  Guarantee  No.  3  at 537  feet. 

The  Exchange  Well  at 653    ' 

The  Guarantee  Well  No.  6  at 665 

The  Kinser  Well  at 5!»0    ' 

The  Big  Four  Well  at 600 

The  well  at  St.  Mary's  at 600    ' 

The  well  by  the  river  at 065    ' 

The  Guarantee  So.  5  at 700 

The  Alden  Well  at 710 

This  limestone  varies  from  300  to  500  feet  in  thickness  and  is  often, 
perhaps  generally,  interstratified  with  shales,  which  practically  divide  it 
up  into  numerous  strata,  which  doubtless  represent  the  subcarboniferous 
limestones  which  are  surface  rocks  in  Putnam,  Monroe  and  other  counties 
to  the  east  of  the  coal  belt. 

At  about  200  feet,  just  below  coal  "  F,"  the  record  of  the  river  well 
shows  30  feet  of  sandstone,  which  Professor  Cox  thinks  represents  the 
millstone  grit  or  conglomerate.  The  Kinser  Well  reaches  70  feet  of 
sandstone,  at  250  feet,  but  none  of  the  other  records  show  a  correspond- 
ing sandstone,  so  that  the  millstone  grit  does  not  seem  to  be  very  well 
defined  in  this  county. 
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The  next  place  at  which  the  records  substantially  agree  is  the  top  of 
the  limestone  in  which  oil  was  found.    The  records  an  as  follows : 

Guarantee  Well  No.  3,  limestone,  at 1,569  feet. 

Exchange  Well,  limestone,  at 1,572 

Guarantee  Well  No.  6,  limestone,  at 1,578 

The  Smith  Well,  limestone,  at 1,582 

Guarantee  Well  No.  4,  limestone,  at 1,590 

The  Big  Four  Well,  limestone,  at 1,600 

The  Kinser  Well,  limestone,  at 1,628 

The  Riverside  Well,  limestone,  at 1,627 

And  all  agree  in  recording  something  over  100  feet  of  shale  as  resting 
upon  this  limestone.  To  what  age  does  this  rock  belong?  This  is  con- 
fessedly a  difficult  question  to  answer.  Some  have  thought  it  Trenton 
limestone,  assigning  the  Niagara  to  a  place  about  700  feet  below  the  sur- 
face. Some  have  called  it  corniferous  limestone,  and  others  think  it  is 
the  Niagara  limestone. 

In  the  report  of  1881  the  general  section  of  the  State  is  given  as  fol- 
lows: 

Coal  Measures 725  feet. 

Sub-Carboniferous (580     " 

Devonian 200     " 

Silurian 3,000     " 

Tout 4,605  feet. 

A  careful  study  at  the  present  time  might  suggest  some  changes  in 
this  section,  yet  it  makes  it  almost  certain  that  the  limestone  can  not  be 
the  Trenton  rock. 

Professor  E.  P.  Cubberly,  in  "  Indiana's  Structural  Features  as  Re- 
vealed by  the  Drill,"  Eighteenth  Report,  pages  219  and  223,  calls  the 
shale  Devonian  and  the  limestone  Niagara.  The  shales  are  undoubtedly 
Devonian,  but  it  is  not  elear  why  the  limestone  may  not  as  well  be  re- 
ferred to  the  Corniferous  as  to  the  Niagara.  The  river  well  shows  oil  in 
the  upper  portion  of  a  limestone  150  feet  thick,  then  23  feet  of  sand- 
stone, then  another  limestone.  The  Gas  Works  well  record  shows  con- 
tinuous limestone  from  the  oil  horizon  to  2,500  feet,  and  the  Exchange 
well  deepened  to  1,800  shows  continuous  limestone. 

The  Corniferous  limestone  belongs  and  often  occurs  between  the  De- 
vonian shales  and  the  Niagara  limestones,  but  it  is  sometimes  absent. 
There  are  three  records  below  the  oil  horizon,  of  these  the  gas  well  record 
is,  I  think,  the  most  reliable.  Tbe  balance  of  the  evidence  shows  con- 
tinuous limestone,  and  continuous  limestone  would,  1  think,  indicate 
Niagara  rock.  Practically  tbe  question  is  not  of  much  importance,  as  oil 
hat  been  found  in  paying  quantities  in  both  the  Corniferous  and  the 
Niagara  limestones. 
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On  the  8th  of  May,  1888,  mineral  oil  was  reached  in  the  Diall  well, 
Guarantee  No.  1.  It  is  located  on  the  alley  between  9th  and  10th 
streets  and  between  Chestnut  and  Eagle  streets.  It  came  in  a  gusher, 
and  it  was  a  surprise.  Oil  flowed  out  over  the  whole  region  into  the 
sewer  and  down  to  the  river  and  its  villainous  odor  filled  the  air  for 
squares.  The  excitement  was  intense.  Oil  and  gas  companies  were 
formed  by  dozens.  Hundreds  of  localities  were  leased  and  soon  a  score 
of  drills  were  pounding  downward  toward  the  oil-bearing  rock.  The 
Phenix  well,  between  Mulberry  and  Eagle  streets,  reached  the  oil  and 
has  been  a  good  well  ever  since.  The  Lewis  well,  Guarantee  No.  3, 
between  8th  and  9th  streets  near  Wabash  avenue  yielded  some  oil,  but 
most  of  the  others  got  only  salt  water  and  blue  lick  or  sulphur  water. 
The  Phenix  well  is  now  producing  about  1,800  barrels  of  oil  par  month. 
The  oil  flows  but  slowly  and  the  output  is  increased  by  continuous  pump- 
ing. This  seems  necessary  to  keep  back  the  water.  The  Guarantee  No. 
1  has  been  drowned  out,  but  a  few  days  or  weeks  of  pumping  would 
doubtless  make  it  again  an  oil  well  as  strong  as  ever. 

The  fact  that  even  one  well  is  now  yielding  oil,  and  has  been  a  strong 
well  for  nearly  eight  years,  is  conclusive  evidence  of  an  oil  field.  But 
how  extensive  it  is  no  one  can  tell.  The  Phenix  well  has  been  deepened 
a  few  feet  from  time  to  time  for  the  purpose  of  facilitating  the  flow 
of  the  oil.  Such  a  large  product  for  bo  many  years  is  a  remarkable  rec- 
ord among  oil  wells. 

The  longer  this  well  continues  to  yield  oil  in  abundance,  the  stronger 
grows  the  conviction  that  the  oil  field  is  of  considerable  extent.  But 
where  is  it?  The  Diall  well,  Guarantee  No.  1,  on  Nine- and a  Half 
street  near  Chestnut;  the  Phenix  well  about  300  feet  due  south;  the 
Lewis  well,  Guarantee  No.  3,  between  Eighth  and  Ninth  streets,  near 
Wabash  avenue,  and  the  Rose  well  on  Nine-and-a-Half  street,  near 
Wabash  avenue,  seem  to  be  in  the  field.  The  Lewis  and  the  Diall 
wells  have  each  produced  from  700  to  1,000  barrels  of  oil  per  month, 
and  if  pumped  continuously  would  probably  yield  as  much  now  as  ever 
before.  The  Exchange  well,  about  500  feet  east  of  the  Diall  well; 
the  Guarantee  No.  2,  on  Eighth  street,  about  1,000  feet  north  and  a 
little  west;  the  Smith  well,  due  south  near  Wabash  avenue,  found 
only  salt  water  and  sulphur  water.  Nine  or  ten  other  wells  in  differ- 
ent directions  from  the  producing  wells,  but  at  greater  distances, 
found  the  sulphur  water  and  not  the  oil.  It  hardly  seems  possible  so 
small  an  area  as  that  occupied  by  the  producing  wells  could  have  sup- 
plied these  wells  for  so  many  years.  Mr.  Diall  suggests  that  these  wells 
reached  a  small  are*,  of  producing  rock  that  is  connected  with  a  much 
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larger  field  by  a  narrow  passage,  but  no  one  has  any  idea  of  the  location 
of  the  larger  field.  The  oil  is  generally  found  in  or  near  anticlines. 
The  records  of  the  wells  drilled  give  some  indication's  of  a  slight  anti- 
cline trending  north  and  south,  but  slight  differences  in  level  and  imper- 
fect measurements  make  it  impossible  to  establish  or  demonstrate  an  anti- 
cline with  any  degree  of  certainty.  There  are  three  well-marked  anti- 
clines in  the  southern  portion  of  the  county  which  might  yield  some  oil 
if  explored  with  a  drill. 

Natural  Qaa. — In  each  of  the  welts  drilled  more  or  less  gas  was  found, 
in  some  cases  under  very  strong  pressure.  In  Guarantee  No.  6  a  strong 
flow  of  gas  was  met  at  975  feet.  The  pressure  was  sufficient  to  throw  out 
the  whole  column  of  salt  water,  and,  when  lighted,  burned  with  a  flame 
ten  to  twelve  feet  high.  This  pressure  continued  for  several  days.  At 
the  Bath  House  well,  near  the  river,  the  gas  was  for  a  long  time  used  as 
a  fuel.  In  most  cases  the  sulphur  water  flowed  from  the  well.  Before 
reaching  gas,  water  stood  in  the  wells  at  about  the  level  of  the  river.  In 
some  cases,  at  least,  the  water  began  to  flow  after  the  gas  was  found,  and 
many  ascribe  the  flow  of  the  water  to  the  pressure  of  the  gas,  others 
think  the  water-flow  was  caused  by  hydrostatic  pressure,  possibly  from 
the  Great  Lakes.  Mr.  8.  M.  Reynolds,  who  has  given  the  matter  con- 
siderable attention,  thinks  the  water-flow  is  due  to  gas  pressure. 


THE  OTJTCROPPINa   STRATA   OF  VIGO   CODHTY. 

The  uppermost  rock  stratum  in  Vigo  County  is  a  thick  bed  of  bluish 
shale,  which  outcrops  along  Coal  Creek  and  its  branches  in  sections  14, 
15  and  23,  T.  13  N.,  B.  10  west,  and  along  West  Little  Sugar  Creek,  in 
sections  9,  10  and  15,  T.  12  N.,  R.  10  west  In  each  of  these  localities 
it  forms  cliffs  from  20  to  40  feet  high. 

In  Sugar  Creek  Township  this  shale  weathers  into  concretionary  masses. 
There  is  no  appreciable  difference  in  the  hardness  of  the  successive  shells 
of  the  concretion,  nor  does  the  nucleus  seem  to  be  harder  than  the  rest. 
P.  J.  Ryan  sunk  a  well  forty  feet  into  this  bed  on  N.  E.  J  of  the  N.  E.  J 
section  9,  12-10.  The  material  thrown  out  had  the  ordinary  shale  frac- 
ture, and  in  appearance  was  like  the  oommon  shales  of  the  coal  measures. 
But  after  it  had  been  exposed  to  the  weather  for  several  weeks  every 
lump  became  a  concretion,  breaking  up  easily  into  spherical  shells.  The 
bed  seems  to  be  fine  aluminous  shale,  growing  a  little  sandy  toward  the 
surface,  as  shown  in  Mr.  Ryan's  well.  Just  north  of  the  well  I  found 
some  micaceous  sandstone  in  a  little  creek  bed,  but  I  could  get  no  idea  of 
its  thickness  or  extent.  I  think  it  is  only  a  thin  layer  of  no  great  extent, 
with  shale  above  and  below. 
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Along  Coal  Creek  the  shale  on  the  weathered  face  has  a  jointed  struc- 
tare,  and  is  a  very  fine  quality  of  shale  for  manufacturing  purposes.  On 
section  16  there  are  some  thin  layers  of  sandstone  in  the  shale,  which  one 
mile  south,  on  sections  22  and  23,  have  thickened  up  into  a  bed  of  com- 
pact sandstone,  from  three  feet  to  five  feet  in  thickness.  On  the  8.  £. 
N.  E.  section  22,  and  near  the  middle  of  the  N.  W.  i  section  23,  this 
rock  has  been  quarried  to  some  extent  for  use  in  foundations  for  houses 
and  barns  in  the  neighborhood.  Borne  has  been  used  for  bridge  piers. 
Mr.  H.  T.  Carson,  who  has  done  most  of  the  quarrying,  says  the  rock  in 
some  cases  has  stood  well  for  forty  years  as  foundation  stones,  but  that  it 
is  too  porous  for  bridge  work.  The  compact  stone  is  really  of  limited  ex- 
tent. Between  the  two  quarries  the  bed  consists  of  sandy  shales.  I  could 
find  no  trace  of  this  sandstone  west  of  section  22  or  east  of  section  28, 
and  none  north  of  section  15.  None  appears  toward  the  south  unless 
that  found  near  Mr.  Ryan's,  on  B.  W.,  8.  W.,  section  4,  12-10,  may  be 
an  extension  of  the  bed.  On  S.  E.,  8.  W.,  section  14,  13-10, 1  could 
find  no  trace  of  it  in  a  high  shale  bluff.  This  body  of  sandstone  seems 
worthy  of  mention,  hut  whether  it  is  entitled  to  be  regarded  as  one  of  the 
strata  of  Vigo  County  is  doubtful.  Below  the  sandstone  the  shale  is 
apparently  the  same  as  that  above.  The  thickness  of  the  bed  along 
Sugar  Creek  is  at  least  fifty  feet,  and  on  Coal  Creek,  including  the  sand, 
stone,  it  has  the  same  thickness. 

Along  Ashmore  Creek  and  its  branches,  on  sections  30  and  31-11-10, 
and  along  Crooked  Creek,  on  sections  17  and  20-11-10,  in  Clark  County, 
Illinois,  there  is  an  outcrop  of  sandstone,  limestone,  shale  and  coal,  as 
follows : 

Sandstone,  reddish,  compact  or  shaly 50  ft  ■  |-  or     - 

Sandstone,  shaly,  with  thin  partings  of  coal 2  ft. 

Shale,  gray,  free  from  grit. 2  ft. 

Limestone,  massive,  many  fossils 2  ft. 

Shale,  dark  colored 2  ft. 

Shale,  slaty,  splitting  into  broad  sheets 2  ft.  +■  or  — 

Coal,  apparently  of  good  quality 1  It.  fi  in. 

Fireclay  and  shale 5  ft. -f- or  — 

Some  of  the  limestone  wat  clayey,  but  seemed  to  resist  well  the  action 
of  the  atmosphere,  weathering  evenly  on  the  outcrop.  The  slaty  shale 
in  some  places  was  interstratified  with  thin  layers  of  coal,  and  the  layers 
were  in  many  cases  covered  with  gypsum  crystals.  The  sandstone  on 
Ashmore  Creek  forms  cliffs  of  beautiful  dark-brown  stone,  that  is  uniform 
in  texture  and  color.  The  coal  is  called  No.  10  in  the  Illinois  section  * 
These  strata  rise  rapidly  toward  the  north  and  are  not  to  any  extent 
represented  in  our  count;,  except  the  shale  below  the  coal,  which,  I  think, 

*8m  Vol.  VI.  p*i*t  18  and  19,  of  tie  Illinois  Reports. 
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is  the  upper  stratum  of  our  county  outcropping  along  Coal  Greek  end 
West  Little  Sugar  Creek.  These  strata  enable  us  to  correlate  the  strata 
of  Vigo  County  with  those  of  Illinois. 

In  the  bank  of  Coal  Creek,  on  S.  E.,  S.  W.,  Sec.  14-13-10,  below 
the  shale  there  is  a  thin  bed  of  limestone  that  varies  in  thickness  and 
character.  The  strata  in  that  locality  are  about  as  follows :  Shale,  30 
feet  +  or — ;  limestone,  6  inches ;  shale,  somewhat  slaty,  6  inches ;  coal, 
1  foot  3  inches ;  fire  clay  and  shale,  2  feet ;  a  very  white  shale,  free  from 
grit  and  with  the  taste  of  alum,  2  feet ;  shales,  seamed  with  limestone  in 
various  directions,  2  feet  +. 

The  limestone  above  the  coal  was  sometimes  blue,  compact  and  hard, 
but  within  a  quarter  of  a  mile  it  appeared  like  limestone  nodules 
cemented  with  clay.  In  section  23,  a  half  mile  south,  it  was  repre- 
sented by  a  calcareous  shale.  The  coal  on  section  23  is  not  more  than 
six  inches  thick,  but  on  N.  E. ,  S.  W.  section  24  it  is  about  1 
foot  3  inches  again.  I  did  not  find  this  vein  anywhere  outside  the 
Coal  Creek  Valley,  and  whether  it  is  a  local  vein  of  limited  area  or 
whether  it  represents  the  Illinois  No.  9  I  can  not  tell.  It  has  been 
worked  a  little,  both  on  sections  14  and  24,  and  the  coal  is  said  to  be  of 
good  quality,  but  the  vein  is  too  thin  for  profitable  working.  The  white 
shale  that  tasted  of  alum  was  peculiar  and  interesting.  I  have  seen 
nothing  else  like  it  in  the  county.  It  seems  to  be  of  limited  extent,  but 
a  little  exploration  might  disclose  it  in  large  quantities. 

On  the  N.  E.  quarter,  N.  W.  quarter  section  23-13-10,  Messrs.  Ed- 
dington  and  Vermillion  have  a  coal  shaft  which  passes  through  the  fol- 
lowing strata ;  commencing  in  the  valley  below  the  sandstone : 

Ft.  In. 

Shale,  light  colored,  fine  quality 5  00 

Limestone,  impure  and  slialy 0  06 

Coal,  of  inferior  quality  (Illinois  No.  !l) 0  08 

Shale,  of  good  qualily 34  00 

Limestone,  clayey 8  00 

Shale U  00 

Coal,  Indiana  "O,"  Illinois  No.  8 -1  08 

This  coal  is  the  main  vein  in  Fayette  Township,  along  Coal  Creek,  and 
north  to  Brouilett's  Creek.  The  strata  above  it,  or  between  it  and  No.  9, 
vary  somewhat,  but  in  general  are  as  given  in  the  section  of  the  shaft  on 
section  23.  Along  Coal  Creek,  as  shown  in  its  banks  and  bed,  the  lime- 
stone is  very  irregular  in  bedding  and  character.  In  general  it  is  inter- 
stratified  with  the  shale  sometimes  in  nodular  masses  of  flinty  limestone, 
sometimes  shaly  and  jointed.  But  on  the  N.  W.  quarter,  8.  W.  quarter, 
section  20,  the  limestone  is  close  grained,  compact,  somewhat  clayey  and 
about  3  feet  6  inches  thick.  Along  Coal  Creek  the  shale,  where  free 
from  limestone,  is  of  the  finest  quality.     On  section  20  there  is  about  30 
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feet  of  shale  between  the  limestone  and  the  coal,  while  on  the  8.  £. 
quarter,  section  24,  there  is  not  more  than  15  feet,  the  limestone  being 
distributed  throughout  the  middle  two-thirds  of  the  space  between  the 
coals.  This  shale,  and  sometimes  the  limestone,  crops  out  along  the 
streams  northward  into  the  valley  of  Brouilett's  Creek. 

Coal  "0"  varies  from  3  feet  to  5  feet  in  thickness.  Ithasaroofof 
good  solid  shale.  Between  the  shale  and  the  coal  there  is  from  8  to  12 
inches  of  slate  or  bone  coal  which  consists  of  layers  of  slate  or  shale  and 
coal,  the  shale  haying  a  ribbed  or  striated  appearance.  The  coal  proper 
is  solid  without  slate  or  dirt  bands,  and  while  there  is  some  sulphur  it 
usually  occurs  in  such  masses  that  it  is  easily  removed.  This  crops  out 
and  has  been  mined  on  S.  W.  quarter  Sec.  33-18-9 ;  on  N.  W..  quarter, 
N.  E.  quarter  Sec.  32 ;  on  N.  W.  quarter  Sec.  29 ;  on  8.  E.  quarter 
See.  24-13-10 ;  on  S.  W.  quarter  Sec.  20-13-8,  and  at  other  points 
along  Coal  Creek  and  its  tributaries.  The  mining  has  mostly  been  strip 
bank  or  slope  mining.  This  vein  has  also  been  mined  on  S.  E.  quarter 
Sec  17-13-9 ;  on  8.  W.  quarter  Sec.  4-13-9,  and  on  the  N.  E.  quarter 
Sec.  6-13-9,  and  at  several  points  along  Brouilett's  Creek  and  its  branches 
just  outside  our  county.  The  mining  is  on  a  limited  scale  and  almost 
exclusively  for  local  trade.  There  is  a  thin  vein  of  coal  outcropping 
near  the  center  of  section  23-12-10,  and  at  other  places  in  Sugar  Creek 
Township.  The  miners  call  it  the  Rider  vein.  I  think  it  probably  is 
coal  "  0."  It  is  seldom  more  than  one  foot  in  thickness,  and  while  of 
good  quality  is  of  little  economical  importance. 

Below  coal  "O"  we  find  fire  clay  and  shale,  limestone,  shale,  sandstone 
and  limestone,  sandy  shales  and  clay  shales  to  coal  "N."  The  fire  clay 
and  shale  on  Coal  Creek  and  northward  is  from  six  to  ten  feet  in  thiak- 
neas.  Toward  the  south  the  variation  in  thickness  is  through  a  wider 
range.  In  every  place  that  I  have  been  able  to  examine  this  material  it 
has  been  a  fine  clay  shale  free  from  grit.  In  a  bluff  of  Coal  Creek  on  the 
S.  W. ,  N.  W. ,  Sec.  28-1 8-9,  in  the  lower  part  of  this  shale  there  is  a  thin 
layer  of  fine  grained  silicious  rock  about  one  foot  in  thickness.  It  is 
light  brown  in  color  and  is  traversed  by  tubes  of  varying  size  that  possi- 
bly may  have  been  worm  tubes.  It  seems  to  be  of  limited  extent.  The 
limestone  along  Coal  Creek  and  northward  is  flinty  and  nodular,  often 
brittle,  and  breaking  with  a  conchoidal  fracture.  It  varies  from  one  to 
two  feet  in  thickness.  On  the  S.  half,  S.  E.,  Sec.  17-13-9  this  lime- 
stone changes  into  a  peculiar  conglomerate  mass  of  limestone,  coal,  kaolin, 
clay  iron  stone,  occurring  sometimes  as  pebbles,  again  as  angular  masses, 
and  sometimes  as  a  cement.  In  one  locality  this  conglomerate  seemed  to 
pass  into  sandy  shale  filled  with  kaolin  nodules.  I  did  not  find  this  pe- 
culiar conglomerate  representing  the  limestone  at  any  other  locality 
west  of  the  river.  Toward  the  south  this  limestone  becomes  a  hard, 
somewhat  crystalline  rook  from  two  to  three  feet  in  thickness.     It  has 
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beau  quarried  on  section*  24  and  25-12-10,  and  quite  extensively  on 
N.  W.  quarter  Sec.  15-11-10.  It  was  used  in  the  construction  of  the 
old  National  road,  for  bridge  piers  and  road  bed,  and  has  been  used  for 
foundations  and  riprapping,  for  which  it  seems  well  adapted.  It  contains 
a  few  fossils,  but  the  rock  is  so  hard  that  it  is  seldom  possible  to  get  out 
a  fossil  in  good  condition. 

The  shale  below  this  limestone  is  from  three  to  twelve  feet  thick,  rest- 
ing usually  on  limestone  below.  This  is  a  fine  clay  shale,  generally  free 
from  impurity  of  any  kind,  but  sometimes  it  is  seamed  with  limestone, 
sometimes  it  is  reddish  or  bluish,  sometimes  white  or  gray. 

In  Fayette  township,  where  examined,  it  was  of  a  light  color.  On 
Sec.  23-12-10,  and  on  the  S.  W.  Sec.  11-11-10,  it  is  light  colored,  but 
on  S.  half  Sec.  25-12-10,  and  on  the  E.  half  Sec.  15-11-10,  and  at 
other  places  it  is  highly  colored,  but  always  of  a  fine  quality.  The  shale 
from  H.  T.  Thorp's  place.  Sec.  28-12-10,  belongs  to  this  bed.  It  is  men- 
tioned in  the  20th  Report  Indiana  Geol.  Surv.  page  73.  Near  the  center 
of  Sec.  23  the  two  limestones  outcrop  in  the  bank  of  Sugar  Creek,  and 
are  separated  by  twelve  feet  of  this  valuable  shale.  But  about  a  quarter 
of  a  mile  west  the  limestones  outcrop  again  with  not  more  than  three  feet 
of  shale  between  them,  and  this  containing  quantities  of  limestone,  gen- 
erally in  boulders.  The  boulders  were  of  blue  fossiliferous  limestone, 
the  fossils  prominent  on  the  eroded  surfaces.  The  boulders  contained 
masses  of  calcite,  which  often  formed  beautiful  crystalline  cavities. 

The  lower  limestone  varies  greatly.  In  the  southern  part  of  the  county 
it  is  seldom  as  thick  and  never  of  as  good  quality  as  the  upper  one  and 
is  called  by  the  miners  "  bastard  limestone."  As  it  forms  a  thin  layer 
over  the  sandstone  below,  they  sometimes  fail  to  recognize  it  as  lime- 
stone. On  Sees.  5,  7  and  18-12-9,  both  limestones  become  nodular  and 
irregular  in  stratification,  but  on  Sec.  38-13-9  the  bedding  becomes 
distinct,  but  the  upper  is  nodular  and  flinty,  while  the  lower  is  tough 
and  compact,  forming  a  good  building  stone.  It  has  been  quarried  on 
8.  W.  Sec.  83  and  on  N.  W.  Sec.  28  and  on  8.  W.  Sec.  16-13-9.  In 
some  places  it  forms  distinct  strata,  while  in  others  it  occurs  as  great 
lenticular  masses  in  the  sandstone,  which  usually  lies  below  it. 

The  sandstone  below  this  limestone  is  sometimes  massive  and  of  uniform 
texture,  forming  a  good  quarry  stone,  as  on  S.  W.  28,  N.  W.  28,  and 
8.  W.  16-13-°,  but  toward  the  south  it  is  fragile  and  shaly.  It  merges 
into  a  sandy  shale  which  sometimes  has  a  peculiar  wavy  structure.  These 
sandy  shales  merge  into  fine  clay  shales  below,  so  that  it  is  difficult  to 
say  how  much  there  is  of  either  of  the  three  strata  below  the  limestone. 
Perhaps  the  following  section  on  Sec.  24-12-10  will  be  about  an  average. 
Sandstone,  12  feet;  sandy  shale,  10  feet;  clay  shale,  30  feet.  This  sand- 
stone and  the  underlying  shales  are  represented  on  the  east  aide  of  the 
river  forming  the  upper  strata  ever  much  of  the  uplands.    But  on  the 
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east  side  there  is  Jess  of  the  sanity  shale,  the  division  between  the  sand- 
atone  and  clay  shale  being  usually  quite  distinct.  They  occur  in  the 
southwest  of  Pierson  Township,  where  the  shale  disappears  as  that  the 
sandstone  rests  on  coal  "  N."  In  the  northwest  of  Pieraon  and  north* 
east  of  Linton  Townships,  both  strata  are  well  developed,  the  sandstone 
with  some  shale  bands  being  thirty  feet  in  thickness  and  the  shale  fully 
as  thick.  They  occur  in  Riley,  Lost  Creek  and  Nevins  Townships  in 
the  higher  elevations.  The  sandstone  and  shale  outcropping  along  Stone 
Quarry  Creek  belong  to  these  strata,  and  occasional  masses  of  limestone 
in  the  sandstone  seem  to  represent  the  overlying  limestone.  I  also  think 
the  rocks  along  the  old  canal  near  the  town  of  Lockport  belong  to  these 
strata.  The  limestone,  sandstone  and  shale  on  the  N.  W.  quarter  Bee 
2  of  Riley  Township  and  the  sandstone  on  6.  E.  quarter  Bee.  26  of  Lost 
Creek  Township,  probably  lie  just  above  coal  "N,"  and  the  same  seems 
to  be  true  of  the  sandstone  and  shale  on  the  N.  half  of  Sea.  13,  of  Honey 
Creek  Township.  The  following  is  a  section  of  the  Burke  Bros,  shaft  on 
the  S.  E.  quarter  S.  W.  quarter  Sec.  21-12-8,  Lost  Creek  Township. 
Surface  soil,  white  and  yellow  clay 10  feet- 
Hard  pan  or  conglomerate 55  feet 

Sand  rock,  shaly 25  feet. 

Coal  "  N  " 5  feet. 

A  section  of  the  Lochner  Coal  Company's  shaft  on  N.  W.  quarter  sec- 
tion 14,  near  Seely  ville,  is  as  follows . 

Surface  soil,  white  and  yellow  clay 13  feet. 

Hard  pan,  boulder  clay 4  feet. 

Sandstone,  with  black  seams 22  feet, 

Coal  "N" 3  feet. 

A  portion  of  the  sandstone  was  like  the  conglomerate  found  on  8.  W. 
quarter  Sec.  16-13-9,  west  of  the  river,  and  the  same  was  found  in  the 
Ssules  Bros,  shaft  ou  N.  W.,  S.  W.  Sec.  21-12-8.  In  the  Soules  shaft 
a  little  limestone  was  found.  A  portion  of  what  the  Burke  Bros,  called 
hardpan  may  have  been  boulder  clay,  but  there  was  a  large  mass  of  the 
conglomerate,  as  their  dump  pile  fully  proves.  If  the  conglomerate 
takes  the  place  of  limestone,  as  on  S.  E.  quarter  Bee.  18-13-9,  then  in 
these  shafts  the  limestone  and  sandstone  are  represented  but  not  the  fine 
clay  shale.  The  sandstone  and  shale  occur  in  the  hills  about  Grant,  in 
Nevins  Township,  and  perhaps  in  other  localities. 

Coal  "  N"  was  called  coal  "N"  east  of  the  river  and  coal  "L"  west 
of  the  river  by  Prof.  E.  T.  Cox  in  bis  report  of  1870.  The  coal  and  at- 
tendant strata  have  been  cut  out  by  the  river  for  a  distance  of  about  five 
miles,  and  it  is  a  matter  of  considerable  difficulty  to  correlate  strata 
across  such  a  wide  gap.  Coal  "N"  is  known  as  the  "Sugar  Creek 
Coal."  It  outcrops  at  about  high  water  mark  at  the  base  of  the  bluff 
wast  of  Macksville,  and  has  been  mined  in  strip  bank  and  shaft  at  many 
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places  on  sections  6,  7,  8,  18  and  19,  township  12  N.,  range  9  W.,  and 
on  sections  13,  24  and  25,  township  12  N.,  range  10  W.  On  the  sec- 
tions mentioned  the  coal  is  substantially  horizontal  from  north  to  south, 
dipping  slightly  toward  the  west.  From  this  region  it  dips  to  the  north 
so  that  it  is  in  the  bed  of  the  river  at  Durkey's  Ferry.  Then,  judging 
from  strata  above,  it  runs  nearly  horizontal  again  till  near  the  county 
line,  when  it  rises  rapidly  toward  the  north  and  is  found  high  in  the  hills 
three  miles  north  of  the  county.  South  of  sections  19  and  25  coal  "IT" 
dips  to  the  south  with  the  other  strata,  and  does  not  come  to  the  surface 
again  in  our  county  west  of  the  river. 

East  of  the  river  coat  "N"  has  been  mined  in  several  localities. 
Commencing  on  the  south  it  is  mined  on  tbe  S.  W  quarter  section  32  of 
Pierson  Township  and  on  section  5,  just  south,  in  Sullivan  county.  The 
section  of  B.  W.  Forbes*  shaft  on  S.  W.  section  32  is  as  follows : 

Soil  and  subsoil  clay B  ft.  +  or  — 

Sandstone,  mostly  compact 40  ft. 

Shale,  with  lime  nodules 0  ft.  6  in. 

Coal  "N" 4(t.6in. 

Fire  clay  and  shale 7  ft.  +  °> 

The  section  at  the  Sharp  Bros.'  shaft,  about  a  quarter  of  a  mile  south, 
is  as  follows : 

Soil  and  subsoil  clay 3  ft.  +  or  — 

Sandstone,  massive 26  ft. 

Shale— fine,  light  colored  clay  shale 14  ft. 

Coal  "H" 4ft.  Sin. 

Fire  clay  and  shale 7  ft.  -f  or  — 

The  sandstone  in  each  case  is  generally  reddish  brown  and  quite  uni- 
form in  texture,  but  is  easily  crushed.  It  would  make  a  beautiful  build- 
ing stone,  but  it  is  hardly  firm  enough  for  that  purpose.  An  interesting 
fact  shown  by  these  sections  is  the  total  disappearance  of  fourteen  feet  of 
shale  within  a  quarter  of  a  mile. 

Mr.  Forbes  tells  me  that  while  there  is  a  little  shale  at  the  shaft  in  the 
mine,  the  sandstone  generally  lies  upon  the  coal,  forming  the  roof.  The 
sandstone  contains  some  coal  fossils,  and  the  shale  next  the  coal  is  rich 
in  fossil  plants.  This  coal  is  found  at  Hartford,  near  the  center  of  section 
14,  Linton  Township,  and  along  Russel's  Run,  on  section  1,  of  the  same 
township.  Coal  has  been  mined  in  this  locality  for  many  years.  A  sec- 
tion of  Isaac  Hippie's  shaft  on  the  N.  E.  }  S.  W.  £  section  1-10 — 9,  is 
as  follows:  Soil,  3  feet;  sandstone,  10  feet;  shale,  17  feet;  coal,  3  feet. 
The  shaft  being  in  a  little  valley,  shows  only  a  portion  of  the  sandstone. 
The  shale  just  above  the  coal  abounds  with  fossils,  and  shows  numerous 
examples  of  slickenaides.  In  this  mine  tbe  coal  dips  to  the  south  about 
1  foot  in  20  feet,  but  is  nearly  horizontal  east  and  west.  But  about  200 
yards  east  of  the  mine,  in  the  east  bank  of  the  ran,  the  coal  begins  to  dip 
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rapidly  toward  the  east,  and  is  nest,  found  rising  rapidly  toward  the  north 
in  the  bed  of  the  south  branch  of  Honey  Creek,  on  section  31,  11-8, 
about  a  mile  and  a  half  northwest  and  50  feet  below  the  coal  in  Hippie's 
mine.  The  coal  on  section  31  is  about  2  feet,  6  inches  in  thickness,  and 
has  been  mined  in  strip  bank,  but  not  extensively.  The  fossils  in  the 
•hale  and  the  slickensides  in  shale  and  coal  are  part  of  the  evidence  that 
the  coal  at  Hippie's  and  on  section  31  are  the  same,  although  for  a  long 
time  I  thought  the  balance  ef  evidence  was  on  the  side  of  two  distinct 

The  shale  overlying  this  coal  outcrops  in  great  cliffs  along  the  south 
branch  of  Honey  Creek  for  a  distance  of  about  four  miles.  On  section 
31  there  are  in  it  ironstone  bands  two  to  three  inches  in  thickness  and 
many  ironstone  nodules,  but  the  bands  thin  out  toward  the  north  and 
south  and  finally  disappear  along  with  most  of  the  nodules.  North  of 
section  31  this  coal  continues  to  rise  for  a  short  distance,  then,  changing 
direction,  dips  toward  the  north  and  does  not  appear  again  in  form  for 
economical  mining  till  we  reach  the  mines  of  the  Burke  Bros,  and 
Souks  Bros,  on  section  21  in  Lost  Creek  Township. 

Coal  "  N  "  occurs  near  Lockport  in  Riley  Township ;  is  some  30  feet 
below  the  bed  of  Stone  Quarry  Creek  on  Sec.  11-11-8,  and  is  about 
the  same  distance  below  the  bed  of  the  creek  on  S.  E.  \  Sec.  26-12-8. 
It  outcrops  on  the  8.  E.  \,  Sec.  14,  and  at  different  places  on  Sec.  12  of 
Lost  Creek  Township.  Some  of  the  earliest  coal  mining  in  Vigo  County 
was  from  coal  "  N,"  on  6.  E.  \,  N.  E.  ±,  Sec.  16-12-8,  by  Alexander 
McPheraon.  In  Lost  Creek  the  shale  that  is  so  heavy  over  coal  "  N  "  in 
Linton,  Fierson,  Honey  Creek  and  Riley  townships  has  disappeared,  and 
the  sandstone  in  general  lies  on  the  coal,  forming  the  roof.  In  a  elope  mine 
on  Sec.  12  there  is  a  layer  of  flattened  clay  stones,  cemented  together  by 
reddish  sandstone,  just  over  the  coal.  The  stones  are  seldom  more 
than  one  inch  thick  or  more  than  four  inches  broad.  In  the  mines  on 
Sec.  21  coal  "  N"  is  about  five  feet  thick,  but  on  sections  12  and  14  it 
is  not  more  than  three  feet.  In  the  mines  on  Sec.  21,  where  the  vein  is 
thickest,  there  is  a  thin  dirt  or  state  band  near  tbe  middle  of  the  bed, 
which  is  not  ordinarily  found  where  the  bed  is  thinner.  Coal  has  been 
mined  from  this  vein  on  Sec.  17-13-8  and  at  other  places,  but  there  is 
no  extensive  mining  from  this  vein  in  Otter  Creek  or  Nevins  townships. 
The  lower  five  or  six  feet  of  the  shale  above  coal  "N"  on  Sec.  17 
is  slaty  in  texture  and  highly  bituminous.  Coal  "N"  varies  consid- 
erably in  thickness  and,  possibly,  in  quality.  On  the  east  side  of  the 
river  so  much  of  it  has  been  cut  out  by  erosion  that  only  comparatively 
small  areas  of  coal  occur,  and  exposure  along  the  outcrops  for  centuries 
must  have  modified  to  some  extent  the  character  of  the  coal. 

In  the  report  of  1875  an  analysis  of  coal  from  McPherson's  mine,  on 
Sec  16-12-8,  is  as  follows: 
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Fixed  carbon 66.50 

Gas 37.00 

Water 2.50 

Ash,  whit* 4.00 

100.  OO 

Coke 60.50 

Heat  unila 7,959. 

Specific  gravity 1 .239 

Weight  of  one  cubic  foot 77.43 

An  analysis  of  coal  "N"  from  Hartford  shows : 

Fixed  carbon 49.00 

Gas 41.00 

Water 2.50 

Aflh,  white 7.50 

100. 00 

Coke 56.50 

Heat  unite 7,721. 

Specific  gravity 1.237 

Weight  of  one  cubic  foot 77.31 

West  of  the  river  the  vein  is  usually  thicker,  but  generally  solid  coal 
from  the  slate  or  bone  coal  above  to  the  fire  clay  below.  There  is,  per- 
haps, more  pyrites  in  the  vein  on  the  west,  but  it  is  easily  removed,  so 
that  as  it  conies  to  market  the  coal  seems  to  be  much  the  same  in  quality, 
whether  from  the  east  or  west. 

An  analysis  of  coal  "  N  "  from  a  shaft  near  the  railroad,  on  Sec.  7-12- 
9,  is  as  follows: 

Fixed  carbon 47.50 

Gas 44.50 

Water 4.50 

Aita,  white 3.50 

100.00 

Coke 51.00 

Heat  unite 7921. 

Specific  gravity 1.210 

Weight  of  one  cubic  foot 75.62 

The  fire  clay,  sandstone,  shale  and  limestone  between  coals  "  N  "  and 
"M"  are,  in  general,  thin  strata  that  do  not  require  more  than  a  passing 
notice. 

Below  coal  "N"  we  find  the  following  strata,  as  shown  by  the  section 
of  a  shaft  on  N.  E.  quarter,  8.  E.  quarter,  section  17,  township  11  north, 
range  8  west : 

Ft.  In. 

Coal  "N" 3  07 

Fire  clay 1  00 

Sandstone,  white 6  00 

Shale,  black  bituminous 1  07 

Limestone 6  00 

Shale,  bituminous,  slaty 4  to  6  00 

Coal  "M" 5  04 
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The  section  in  the  Locbner  Coal  Company's  shaft  near  Seeley villa  i> 
as  follows : 

Ft.       Id. 
Coal  "N" 3         00 

Fire  clay 2  00 

Shale,  light  gray 16  00 

Shale,  dark  colored 10  00 

Limestone 0  08 

Shale,  dark  colored,  slaty 4  04 

Coal  "M" 0  02 

Coal  "  M"  is  a  good  strong  vein  in  Vermillion  County  and  in  Sullivan 
County,  but  is  not  a  very  important  vein  in  Vigo  County.  It  crop*  out 
in  several  places  east  of  the  river,  but  nowhere  appears  at  the  surface 
west  of  the  river.  Coal  "  M"  is  the  upper  vein  at  Clinton,  where  it  is 
five  feet  thick.  A  section  of  the  artesian  well  near  St.  Mary's  shows: 
Coal  "N"  5  feet,  fire  clay,  white  shale  and  soapetone  65  feet  Coal 
"  M"  6  feet  A  hole  drilled  by  the  Terre  Haute  Brick  and  Pipe  Com- 
pany showed  "  M"  to  be  about  the  same  distance  below  coal  "  N."  No 
shaft  has  been  sunk  to  this  vein  west  of  the  river,  so  that  we  can  know 
bat  little  about  it  Its  character  at  Clinton  and  the  section  of  the  St. 
Mary's  well  lead  us  to  expect  a  good  strong  vein  underlying  coal  "N" 
west  of  the  river. 

East  of  the  river  we  find  coal  "  M"  in  the  bank  of  Prairie  Creek,  on 
N.  W.  quarter,  section  28-1 0-1 0,  and  on  S.  W.  quarter,  section  26-10-10 
near  Middle- town.  It  also  outcrops  on  tbeN.  E.,  S.  W. ,  section  9-10-10, 
and  at  other  places  along  the  bluff,  and  also  on  S.  E. ,  8.  W.,  section 
10-10-10,  about  30  feet  above  the  outcrop  on  section  9.  It  occurs  on 
S.  W. ,  section  23,  at  abont  the  same  level  as  on  section  10.  At  neither 
of  these  places  is  the  coal  more  than  18  inches  in  thickness,  but  in  each 
locality  it  has  been  mined  to  some  extent  by  stripping.  It  occurs  on  the 
N.  W.  quarter,  section  30-10-9,  with  its  attendant  limestone  and  bitu- 
minous slaty  shale.  There  are  heavy  banks  of  shale  along  a  branch  of 
Prairie  Creek  on  8.  half,  section  17-10-9,  which  I  can  not  locate  with 
certainty,  but  think  it  is  just  below  coal  "  N."  The  limestone  in  the  bed 
of  a  branch  of  Prairie  Creek,  in  sections  16  and  15,  is  probably  the  one 
above  coal  "M,"  which  rises  slowly  toward  the  east.  This  rock  dis- 
appears near  the  middle  of  section  15,  and  next  appears  in  the  bottom  of 
the  valley  of  South  Honey  Creek  on  the  W.  half,  section  31,  in  Riley 
Township.  From  this  place  the  rock  with  coal  "M"  rises  to  an  outcrop 
on  section  16,  near  Ubckport  Coal  "M"  is  mined  on  N.  W.,  N.  W., 
section  3-10-8,  where  the  following  strata  are  shown: 

Soil  and  subsoil  clay 18  feet. 

Limestone,  with  numerous  fossils 4  feet 

Shale,  black  bituminous,  slat? 5  feet 

Coal  "M" 3  feet 
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In  the  shale  above  this  coat  there  are  many  large  limestone  con- 
cretions or  boulders.  The  coal  found  on  the  N.  E.  Bee.  S3  and 
on  E.  £  Sec.  36  of  Piereon  Township  is.,  in  my  opinion,  coal  "M." 
But  the  coal  on  the  E.  \  Sec.  24  may  belong  to  coal  "  N."  In  general, 
coal  "  M"  seems  to  be  tbe  surface  vein  throughout  the  southern  tier  of 
townships,  coal  "  N"  showing  above  it  in  two  or  three  instances. 

la  tbe  northern  townships  the  vein  is  thinner  than  toward  the  south, 
so  that  the  only  locality  east  of  the  river  where  coal  "M"  is  thick 
enough  for  successful  mining,  is  near  Lockport.  On  the  N.  W.  \,  S. 
W.  \,  Sec.  16-11-8,  there  is  an  outcrop  of  coal  "M."  The  strata  rise 
gradually  toward  the  southeast,  the  outcrop  showing  along  a  little  stream 
for  a  half  mile  or  so  in  that  direction,  where  they  seem  to  run  out. 
About  200  yards  west  of  the  outcrop,  on  X.  E.  \  Sec.  17,  there  is  an 
old  shaft  in  which  coal  "  M"  was  reached  at  a  depth  of  about  60  feet  be- 
low the  outcrop,  and  a  drift  was  run  from  the  shaft  to  the  outcrop. 
From  the  shaft  westerly  the  dip  was  more  gradual.  Toward  the  east  the 
strata  dip  between  20  and  30  feet  in  a  quarter  of  a  mile,  as  shown  by  a 
drilling  made  while  prospecting  for  a  suitable  place  for  a  shaft  On  the 
S.  W.  J.  Sec.  9  there  is  evidence  of  a  rapid  rise  of  strata  toward  the 
east.  We  have  here,  then,  a  well-marked  anticline,  the  western  slope 
much  more  abrupt  than  the  eastern.  It  probably  extends  southeasterly 
and  then  southerly  as  coal  "M"  on  the  N.  W.  £  of  5-10-8  is  con- 
siderably higher  than  it  is  on  the  N.  W.  £,  6-10-8,  showing  a  rise 
toward  the  east  along  the  north  part  of  Pierson  Township.  But  the 
strata  have  been  exposed  at  so  few  places  that  na  very  definite  ideas  can 
be  formed  as  to  their  arrangement. 

Coal  ' '  M,"  at  the  outcrop  on  Sec.  16,  is  about  three  feet.  At  the  shaft 
it  is  five  feet,  and  at  the  end  of  the  west  entry  it  is  about  six  feet, 
showing  a  heavy  body  of  coal  in  that  direction. 

West  of  the  river,  coal  "M"  is  deep  below  the  surface,  but  on  Sec. 
9-10-10  it  is  above  high  water,  and  on  Sec.  10  it  is  higher  still.  Bat  on 
Sec.  16-10-9,  some  five  miles  east,  at  a  much  lower  level,  the  limestone 
above  coal  "  M  "  rises  slowly  toward  the  east.  When  next  seen  it  is  deep 
in  the  valley  of  the  south  branch  of  Honey  Creek,  on  Sec.  6  of  Pierson 
Township.  These  facts  seem  to  indicate  that  Johnson's  Hill  is  part  of 
an  anticline  and  that  the  high  lands  near  tbe  northeast  corner  of  Linton 
Township  are  part  of  another,  and  there  is  another  near  Lockport,  so 
that  a  study  of  coal  "  M"  shows,  in  the  southern  part  of  our  county, 
at  least  three  anticlines  trending  north  and  south.  Coal  "M"and  its 
accompanying  strata  outcrop  in  several  places  north  of  Lockport,  but  I 
do  not  know  of  any  place  where  it  is  mined  at  the  present  time.  It 
is  found  in  tbe  south  bank  of  Otter  Creek,  near  Grant,  on  S.  W.  £, 
Sec.  27-13-8.     In  the  report  of  1875  it  is  stated  that  coal  was  mined 
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in  this  locality  by  stripping,  and  an  analysis  of  the  coal  was  given,  as 

follows : 

Fixed  carbon 44.00 

Gas 44.00 

Water 3.50 

Ash— red 8.50 

100.00 

Coke ' 52.60 

Heat  units 7,592.00 

Specific  gravity 1.216 

Weight  of  one  cubic  foot 76.00  lb*. 

The  numerous  outcrops  of  rock  in  the  southern  part  of  the  county  can 
generally  be  referred  to  strata  attending  coal  "  M."  The  limestone 
sometimes  reached  in  wells  about  Frairieton  is  probably  the  limestone 
above  coal  "  M,"  and,  in  general,  outcropping  limestone  east  of  the  river 
lies  just  above  this  coal.  The  sandstones  and  shales  are  probably  between 
coal  "N"  and  the  limestone.  The  sandstones,  sandy  shales,  etc.,  found 
along  the  old  canal  in  the  west  part  of  Sec.  15  and  on  Sec.  22-11-8  are 
probably  between  coals  "N"  and  "M."  The  black,  slaty,  bituminous  shale 
that  everywhere  overlies  coal  "  M"  always  contains  numerous  limestone 
balls,  usually  somewhat  flattened  and  varying  greatly  in  size,  sometimes 
as  much  as  two  feet  in  diameter.  The  shale  is  generally  fossiliferoue, 
and  in  many  cases  there  are  delicate  crystals  of  calcium  sulphate  or  gyp- 
sum between  the  layers. 

The  big  vein  of  Vigo  County,  the  one  from  which  most  coal  is  taken, 
is  coal  "L."  It  nowhere  appears  at  the  surface  west  of  the  river  and 
no  shaft  has  bean  sunk  to  it  in  Vigo  County,  so  that  little  is  known  about 
it.  But  the  vein  east  of  the  river  is  quite  well  known,  especially  in  the 
northern  portion  of  the  county.  A  few  sections  from  different  localities 
will  help  us  to  understand  the  relations  of  the  various  strata.  A  some- 
what generalized  section  from  the  top  of  Sandford's  Hill,  Sec.  1-10-9, 
to  Sec.  16-11-8,  is  as  follows : 

Soil  and  subsoil  clay 10  feet. 

Sandstone,  with  bands  of  shale 30  feet. 

Shale,  sometimes  with  ironstones 20  feet. 

Coal  "  N,"  1  foot  to  6  feet 4  feet. 

Fire  clay  and  shale 3  feet. 

Sandstone,  variable 10  feet. 

Shale,  dark  colored  .' 2  feet. 

Limestone,  fossil  if  erous,  hard  (3  feet  to  6  feeti . , 4  feet. 

Shale,  black,  bituminous  slaty  (4  feet  to  6  feet) 5  feet. 

Coal  "M"  (1  foot  toti  feet) 4  feet. 

Fire  clay  and  shale— in  drill  hole 40  feet. 

Sandstone  — hard  rock  in  drill  hole 53  feet. 

Coal  and  shale  bands — "  L  "  in  drill  hole 7  feet. 

Total 192  feet. 
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The  Lochner  Coal  Company's  shaft  on  N.  W.  £  lection  14-12-8,  Dear 
Seeleyville,  shows  the  following  sections: 

Ft.  In. 

1.  Soil  and  subsoil  clays 13  00 

2.  Hard  pan,  boulder  clay 4  00 

3.  Sandstone  with  black  seams  and  fossils   22  00 

4.  Coal  "  N  " 3  00 

5.  Fire  clay • 2  00 

6.  Skale,  light  colored 16  00 

7.  Shale,  bituminous,  slaty 10  00 

8.  Limestone,  some  fossils 0  08 

9.  Shale,  black,  some  fossils    4  04 

10.  Coal  "M" 0  02 

11.  Fireclay  3  00 

12.  Sand  rock,  white  silicious 44  00 

13.  Coal  "L,"  with  elate  band  in  center  6  00 

14.  Fire  clay  and  sandstone 4  00 

Total   132  02 

The  shaft  of  the  Ray  mine  on  the  N.  E.  |  section  14-12-8,  shows  the 
following  section : 

Ft.      Is. 

Soil  and  subsoil  clays 14  00 

Quick  sand  7  00 

Hard  pan,  boulder  clay 34  00 

Gravel 7  00 

Sandstone,  shaly 41  00 

Slate,  or  sandy  shale 1  00 

Coal  "  L  "  upper  portion 2  00 

Clay  or  shale  dirt  band 0  02 

Coal  "L"  middle  portion 1  06 

Clay  or  shale,  dirt  band  and  iron  stone 0  04 

Coal  "L,"  lower  portion 3  00 

Fire  clay  and  shale 6  +  or  — 

Total 107         00 

The  shaft  of  the  Grant  Coal  Mining  Company,  just  south  of  the  center 
of  section  27-13-8,  in  the  valley  of  Otter  Creek,  shows  the  following 
section: 

Soil,  surface  clay 3  feet. 

Sandstone,  sometimes  shaly 20  feel. 

Shale,  light  colored 4  feet. 

Coal  "L,"5  feet  to  7  feet 6  feet. 

Fire  clay  and  shale 5  feet  -j-  or  — 

Total 38  feet. 

There  are  several  mines  along  the  valley  of  Otter  Creek,  east  of  this 
shaft,  which  show  about  the  aame  thickness  of  coal,  with  the  clay 
shale  and  the  sandstone  above.  At  Fontanel,  on  section  13-13-8, 
the  coal  is  near  the  surface  in  the  valley  of  the  creek.     On  eeotien 
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tioo  12,  at  the  Union  Shaft  of  the  Coal  Bluff  Mining  Company,  the  coal 
is  about  100  feet  deep.  In  this  mine,  in  some  cases,  the  roof  ia  of  boulder 
clay  and  sometimes  rock,  and  sections  on  the  same  40-acre  tract  vary 
widely,  according  to  the  thickness  of  the  hard  pan.  A  drill  hole  on 
section  12  shows  as  follows  : 

Ft.      Id. 

Surface  soil  and  sand 26        00 

Shale,  or  soaps  tone 8        00 

Shale,  somewhat  slaty .20       00 

Coal,  perhaps  coal  "M" 1         06 

Fire  clay 5       06 

Sandstone 8        00 

Shale,  dark  colored 9       00 

Coal,  "L" 6       06 

Fireclay 1  +  or  — 

Total 85         06 

Another  on  the  same  section  shows : 

Ft.  In. 

Surface  soil  and  sand 37  00 

Hard  pan,  boulder  clay 74  00 

Slate  or  shale,  black 7  06 

Coal  and  slate   2  00 

Slate  or  shale,  black 1  06 

Fireclay  and  black  slate 12  00 

Total 134        06 

In  this  case  coal  "L"  and  strata  above  had  been  cut  out  by  erosion. 
At  Bosedale,  in  Parke  County,  about  one  mile  north  of  the  Vigo 
County  line,  and  northward  to  Coxville,  coal  "  L"  has  been  mined  ex- 
tensively.    Above  it  is  the  valuable  glass  sand  of  Coxville  and  vicinity. 
At  Lyfbrd  near  the  river,  about  three  miles  north  of  the  county  line, 
the  section  of  a  coal  shaft  is  given  as  follows : 

Ft.      In. 

Soil,  surface  sands  and  clay 10  +  or  — 

Coal,  little  vein 3        00 

Fire  clay  and  shale  6        00 

Sandstone 12         00 

Qray  shale,  some  dark 35        00 

Limestone,  8  inches ;  coal,  4  inches 1         00 

Fire  clay  and  shale 4        00 

Sand  rock 5        00 

Shale,  dark  and  light 12        00 

Sandstone 12         00 

Shale 5       00 

Coal  "  L  "  with  dirt  band 6        06 

Fire  clay 2  +  or  — 

Total 112        06 
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At  Clinton,  Vermillion  County,  across  the  river  from  Lyford,  the 
Buckeye  Shaft,  sunk  by  Br.  Samuel  McClelland,  shows  the  following 
below  the  upper  vein  supposed  to  be  coal  "  M"? 

Pt,  In. 

Shale,  black,  bituminous,  til  aty 3  00 

Coal  "M,"  outcropping 5  00 

Fire  clay  and  shale 3  00 

Sandstone 20  00 

Shale,  light  colored 20  -  00 

Shale,  sandy 13  00 

Shale,  slaty  and  brown  with  iron  stones 6  00 

Coal,  little  vein 1  00 

Fire  clay  and  sandy  shale 8  00 

Coal   1  08 

Fire  clay  and  shale 0  08 

Coal  0  09 

Shale,  some  sandy,  varying  in  color 48  00 

Coal   1  08 

Fire  clay  and  sandy  shale 13  03 

Coal,  the  lower  vein  "  L" 5  10 

Fire  clay  and  sandy  shale 8  06 

Coal   1  10 

Fire  clay  and  sandy  shale 8  00 

Total 170  08 

On  William  Morcy's  place,  in  Brouilett's  Creek  valley,  just  south  of 
the  county  line,  a  drill  hole  which  commences  about  25  feet  above  low 
water  in  the  Wabash,  shows  the  following  section  i 

Ft.  In. 

Surface  soil,  sand  and  gravel 4  00 

Shale  50  00 

Sand  rock 1  08 

Coal 3  Oti 

Fire  clay  and  sandy  shale 12  00 

Black  rock  and  gray  slate 5  00 

Coal 4  00 

Iron  band  and  black  slate 2  02 

Coal 3  11 

Fire  clay 3  00 

Limestone 9  00 

Slate,  gray 10  06 

Sandy  shale  and  Bandstone 34  00 

Iron  band  and  gray  slate 5  04 

Coal 1  06 

Shale  and  iron  band 10  00 

Sandy  shale  and  iron  band 12  04 

Sandstone 14  00 

Gray  slate 2  00 

Coal  (probably  coal  "L") 6  06 

Total 195  08 
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It  is  difficult  to  correlate  this  section  with  the  one  at  Clinton,  but  I 
thick  it  starts  just  below  coal  "  M"  and  shows  a  thickening  of  the  little 
veins  shown  in  the  Clinton  section. 

An  artesian  well  drilled  on  the  W.  J,  8.  W.  ±,  sec.  6-12-9,  shows  the 
following  section : 

Soil  and  subsoil,  yellow  clay 20  feet. 

Blue  clay  and  quicksand 80  feet. 

Shale,  light  colored 25  feet. 

Coal  "N" 5  feet. 

Fire  clay,  white  shale  and  soapstone 65  feet 

Coal  "M". 6  feet. 

Fire  clay,  white  shale  and  soapstone 90  feet. 

Coal"L" 10  feet, 

Fire  clay,  while  shale  and  soapstone 50  feet. 

Sand  rock,  white 40  feet. 

Total 301  feet. 

Coal  "L"  and  its  accompanying  strata  outcrop  at  several  places  in  the 
valleys  of  Nevins  Township,  but  generally  they  are  below  the  surface. 
The  sandstone  which  occupies  nearly  all  the  space  between  coals  "M" 
and  "L"  at  Seeleyville  varies  somewhat  in  thickness  and  structure.  In 
general,  it  is  a  coarse-grained  siliceous  sandstone,  sometimes  massive, 
sometimes  shaly.  It  crumbles  easily,  even  after  it  has  been  exposed  to 
the  air  for  some  time,  and  would  hardly  be  valuable  as  a  building  stone. 
At  Coxville,  in  Parke  County,  where  it  forms  cliffs  along  Raccoon  Creek, 
it  yields  a  valuable  glass  sand  and  is  extensively  quarried  for  this  pur- 
pose. There  are  no  outcrops  in  Vigo  County  as  extensive  as  that  at 
Coxville,  but  along  the  Otter  creeks  in  Nevins  Township  there  are  ledges 
of  stone  that  seem  to  be  quite  as  good  as  that  at  Coxvilla.  The  rock  at 
Seeleyville  seems  to  be  much  the  same  as  that  at  Coxville,  except  that  it 
is  uniformly  white,  while  that  at  Coxville  is  streaked  or  mottled  with  red. 
The  shale  that  generally  lies  between  the  sandstone  and  coal  "L"  is  sel- 
dom vary  thick,  and  I  found  no  extensive  outcrop  of  it. 

Coal  "L"  varies  in  thickness  from  five  feet  to  ten  feet,  with  a  quite 
constant  average  of  six  feet.  Its  "trade  mark,"  as  J.  Smith  Talley  calls 
it,  is  a  shale  or  dirt  band  which  divides  the  vein  into  two  parts.  The 
upper  part  is  generally  from  three  feet  to  three  feet  six  inches  in  thick- 
ness, seldom  varying  much.  The  lower  part  is  usually  about  three  feet 
thick,  but  it  varies  widely ;  in  fact,  the  variations  in  the  thickness  of  coal 
"  L  "  are  usually  confined  to  the  lower  part.  Sometimes  there  is  a  thin 
iron  band  about  15  to  18  inches  below  the  top  of  the  upper  part  of  the 
vein,  but  this  is  by  no  means  constant.  In  some  cases  there  are  two  clay 
bands,  as  shown  in  the  section  of  coal  on  N.  W.,  30-13-7 : 
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Ft.  In. 

Upper  coal 3  06 

Slate  or  dirt  band 0  Oj 

Coal,  middle 0  05 

Slate  or  dirt  baod 0  Oj 

Coal,  lower. 2  06 

Dead  coal  with  sulphur. 0  03 

Coal  "L"  has  been  mined  only  in  Lost  Creek,  Otter  Creek  and 
Nevina  Townships.  It  not  only  exists  in  large  quantities,  but  it  is  good 
coal,  as  good  as  either  coals  "N"  or  "M."  An  analysis  of  coal  "L" 
taken  from  the  old  mine  at  Seeleyville  is  given  io  the  report  of  1875  as 
follows : 

Uppor  Part.  Lower  Part. 

Fixed  carbon 48.00  50.00 

Gas. 45.00  43.60 

Water 3,60  3.00 

Aah,  white 3.50  3.50 

100.00 100.00 

Coke. 51.60  53.60 

Heat  unita 80.07  80.31 

Specific  gravitj 1.211  1.250 

Weight  of  one  cnbic  foot 75.68  78.12 

An  analysis  of  coal  that  represented  the  average  output  of  "  L  "  in 
the  Ray  mine  at  Seeleyville,  made  by  Prof.  W.  A  Noyes,  is  as  follows  :* 

Per  Cont . 

Total  combustible  matter 84.46 

Volatile  combustible  matter. 40.25 

Fixed  carbon 44.21 

Moisture 7.57 

Ash 7.97 

Sulphur. 4.01 

The  calculated  heating  effect  per  kilogram,  in  calories 6,651!  calories. 

Evaporative  effect,  per  pound,  of  coal 12.4  lbs.  water. 

The  report  of  1875  says  one  pound  of  coal  "L"  will  convert  12.31 
pounds  of  water  from  0°C  into  steam  at  150°  C.  It  is  an  excellent  coal 
and  possesses  a  high  evaporative  value. 

The  uniformity  in  thickness  of  coal  "L"  toward  the  north,  and  the 
fact  that  it  is  a  strong  vein  in  Sullivan  County,  with  the  evidence  of  its 
presence  as  a  second  or  lowar  vein  near  Lockport,  Riley  Township,  leads 
us  to  expect  that  it,  as  a  good,  strong  vein,  underlies  the  whole  southern 
portion  of  our  county. 

Yet  this  is  by  no  means  certain.  Near  Middletown,  on  the  N.  W.  %, 
Sec.  35-10-10,  Mr.  8.  E.  K.  Fisk  drilled  a  well  to  a  depth  of  441  feet. 
Commencing  in  a  little  valley,  he  reached  coal  "M"  at  a  depth  of  13 
feet,  then  through  65  feet  of  shale  or  soapstone  to  one  foot  of  coal,  prob- 
ably coal  "L;"  then  through  shale,  sandstone  and  a  little  limestoae 
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about  100  feet  to  coal  three  feet  and  six  inches  thick,  which  is,  perhaps, 
eoal  "K."  Below  this  he  found  two  or  three  thin  veins  of  coal,  and 
artesian  water  and  gas  at  a  depth  of  430  feet. 

The  strata  of  Vigo  County  rise  toward  the  east.  Coal  "  L  "  outcrops 
at  Coal  Bluff,  and  in  Clay  County,  about  three  miles  east  of  Seeley  ville. 
Near  the  county  line,  in  the  bank  of  Otter  Creek,  on  the  east  side  of  the 
N.  E.  J  of  Sec.  8-13-7,  two  veins  of  coal  are  found.  They  are  below 
coal  "  L,"  and  the  section  is  about  as  follows : 

Ft.  In. 

Coal  "L"  as  on  Sec.  12-13-8 7  00 

Fire  clay  and  shale   25  00 

Shale,  black,  slaty,  sandy    2  00 

Coal  2  06 

Fire  clay  and  shale :.  5  00 

Shale,  black,  slaty 1  DO 

Coal 3  00 

Fire  clay  and  shale 10  +  or  — 

Mr.  Talley  says  these  two  veins  are  about  25  feet  apart  at  Perth,  about 
three  miles  east  in  Clay  County,  and  they  are  about  the  same  distance 
apart  at  Fontanet.  Some  coal  has  been  taken  from  these  veins  at  the 
outcrop,  but  in  our  county  they  are  too  thin  for  successful  mining  as  far 
as  they  have  been  explored. 

A  generalized  section  of  four  holes  drilled  near  Casey  ville,  Clay  County, 
show  other  veins  of  coal  that  may  be  looked  for  in  Vigo  County : 

Ft.  In.      Ft  In. 

Surface  soil  and  clay 00  00        10  00 

Hardpan— boulder  clay 00  00        30  00 

Shale  and  slate 00  00        10  00 

Coal 2  llo    4  5 

Fire  clay  and  shale 00  00       30  00 

Coal 3  3  to    5  3 

Fire  clay  and  shale 00  00       30  00 

Coal 00  00         3  7 

These  are  block  or  semi-block  coals,  and  are  mined  extensively  in  the 
southeastern  part  of  Parke  County  and  the  northwestern  part  of  Clay 
County,  Before  reaching  Vigo  County  these  veins  have  become  bitu- 
minous coals  and  are  so  thin  bedded  that  it  is  not  considered  profitable 
to  work  them. 

The  numerous  holes  drilled  for  water,  oil  and  gas  have  shown  no  other 
veins  of  coal  or  other  rock  strata  that  are  liable  to  become  valuable  to 
the  miner  or  quarryman. 


,v  Google 


REPORT  OF  STATS   GEOLOGIST. 


TOPOGRAPHY. 


Vigo  County  is  a  portion  of  a double  slope.  Its  rocky  strata  inclinee 
westward  toward  the  Mississippi  and  southward  toward  the  Ohio,  the 
westward  slope  being  the  more  rapid.  This  circumstance  seems  to  have 
had  mueh  to  do  in  determining  the  topography  of  the  county.  The  river 
flowing  toward  the  south  crosses  the  more  rapid  slope  nearly  at  right 
angles.  This  dip  of  the  strata  westward  probably  causes  the  river  to 
crowd  its  western  bank,  making  it  more  abrupt  than  the  eastern.  The 
tributary  streams  flow  easterly  and  westerly,  with  a  trend  toward  the 
south,  this  trend  being  more  pronounced  in  the  western  streams.  The 
southerly  dip  of  the  rocks  not  only  causes  a  southerly  trend  in  the  direc- 
tion of  the  streams,  but  it  causes  them  to  crowd  their  southern  banks, 
making  them  more  abrupt  than  the  northern.  In  general  there  are  no 
streams  flowing  toward  the  north,  the  south  branch  of  Hooey  Creek  be- 
ing the  only  stream  of  any  size  flowing  in  that  direction.  The  greater 
portion  of  the  surface  of  the  county  slopes  toward  the  river,  but  portions 
of  Riley  and  Pierson  Townships  are  in  the  valley  of  Eel  River.  The 
divide  between  the  two  rivers  is  a  massive  body  of  land  lying  in  Linton 
and  the  western  part  of  Pierson  Townships,  and  trending  northeasterly 
through  Riley  Township.  The  northeast  quarter  of  section  18,  670  feet, 
and  section  20,  660  feet,  of  Pierson  Township  are  the  highest  points  in 
the  county.  Section  1  of  Linton  Township,  and  section  6  of  Pierson, 
and  portions  of  Riley  have  an  elevation  of  from  640  to  650  feet,  which 
is  about  the  same  as  the  higher  portions  of  Fayette,  Kevins  and  Lost 
Creek  Townships  While  the  strata  in  general  dip  to  the  west,  there  are 
some  local  exceptions  or  irregularities.  In  section  1,  Linton  Township, 
there  is  a  sharp  dip  to  the  east,  and  another  in  Riley  Township,  with  some 
evidences  of  another  in  Pierson,  but  the  evidence  is  not  sufficient  to  de 
termine  whether  the  divide  is  an  anticline,  or  not.  This  divide  is  a  rocky 
mass  with  just  a  thin  veneering  of  boulder  clay  and  soil,  and  must  have 
divided  these  valleys  in  preglacial  times. 

The  most  marked  feature  in  the  topography  of  the  county  is  the  im- 
mediate valley  of  the  river.  It  is  from  five  to  six  miles  wide  and  extends 
through  the  whole  length  of  the  county,  but  as  the  river  forms  the  wes- 
tern boundary  of  the  southern  third  of  the  county,  only  that  portion  of 
the  valley  on  the  east  of  the  river  belongs  to  Vigo  County.  This  valley 
is  an  old  channel  that  has  been  partly  filled  with  sand  and  gravel.  The 
numerous  wells  drilled  in  Terrs  Haute  and  vicinity  shows  the  rock  bed 
of  this  old  channel  to  be  from  120  to  150  feet  below  the  general 
level  of  Terre  Haute.  The  high  land  just  east  of  the  river,  in 
the  north  part  of  the  county,  was  part  of  an  island  in  the 
ancient  river.  The  channel  east  of  the  island  is  now  occu- 
pied by  Raccoon   Creek    of  Parke  County.      This    eastern    channel 
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of  the  old   river  accounts  for  the 
sudden  widening  of  the  valley  juet 
south  of  the  county  line.     In  Prai- 
rie Creek  Township  there  is  another 
island.     The  narrow  channel  east 
of  the  island  is  now  occupied  by 
Prairie  Greek.     The  Talley  of  the 
river  turns  abruptly  toward    the 
west  above  the  island  and  is  some- 
what   narrow    below.     The    main 
channel  of  the  old  stream  was  along 
the  west  bank.     The  rocky  banks, 
the  islands,  the  main  channel,  the 
secondary    channels    and    shallow 
\     places  are  so  well  denned  that  we 
i      can  almost  see  the  old  river,  whose 
2      waters  carved  out  such  a  broad, 
1     deep  trough  through  our  eounty. 
'     The  river  and  its  flood  plain  occu- 
•      pies  the  western  one-third  of  the 
I     valley.      The    river    washes     the 

■  western  bluff  at  Durkey's  Ferry 
I      and  its  flood  waters  wash  them  at 

■  various  places.  The  greater  por- 
j  tion  of  the  flood  plain  is  from  14  to 
,  18  feet  above  low  water  in  the 
.  river,  and  scattered  over  them  there 
I  are  many  ponds  and  sluggish 
"  streams,  indicating  a  very  uneven 
i  surface.  Between  the  flood  plain 
'     and  the  bluffs  there  are  fragments 

of  a  low  terrace,  which  is  some- 
time? of  gravel  and  sometimes  of 
rock.  The  eastern  two-thirds  of 
the  valley  is  occupied  by  a  massive 
gravel  terrace  which  has  a  some- 
what irregular  surface.  Through 
Otter  Creek  Township  it  is  much 
higher  along  the  river,  sometimes 
rising  to  70  or  SO  feet  above  low 
water,  then  sloping  gently  east- 
ward. In  Harrison  Township  it  is 
not  more  than  50  feet  above  low 
water,  and  while  there  are  low 
ridges  and  shallow  valleys  trending 
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toward  the  south  there  ia  no  slope  toward  the  east.  Through  Honey 
Creek  and  Prairie  ton  Townships  the  terrace  gradually  diminishes  in  ele- 
vation until  it  finally  lades  into  the  flood  plain  of  Prairie  Creek  Town- 
ship. Large  portions  of  this  terrace  are  flat  and  not  well  drained,  so 
that  they  were  originally  swamps,  marshes,  wet  prairies  and  ponds.  The 
island  that  projects  into  the  northern  part  of  the  county  may,  perhaps, 
be  called  a  portion  of  the  river  valley.  Where  crossed  by  the  county 
line  the  elevation  is  about  the  same  as  that  of  the  high  lands  west  of  the 
river,  but  it  soon  begins  to  descend  toward  the  south  and  within  two 
miles  has  merged  imperceptibly  into  the  terrace.  The  surface  is  some- 
what broken  along  the  upper  portions  of  Clear  Creek. 

The  terrace  is  continuous  into  the  valley  of  Raccoon  Creek,  and  the 
ancient  Raccoon  Creek  doubtless  flowed  into  Vigo  County,  but  while 
small  portions  of  Nevins  Township  are  drained  into  this  creek,  it  hardly 
seems  necessary  to  describe  its  valley. 

Otter  Creek,  rising  by  several  branches,  generally  in  Clay  County, 
drains  a  large  and  interesting  area  of  country,  including  the  greater  part 
of  Nevins  Township  and  the  southern  portion  of  Otter  Creek  Township. 
The  two  main  branches  unite  near  the  western  boundary  of  Nevins  Town 
ship.  The  valleys  of  these  streams  are  from  one-eighth  to  one-fourth  of 
a  mile  wide,  the  stream  usually  nearer  the  southern  bluff,  which  is  gen- 
erally more  abrupt  and  more  frequently  rocky.  The  southern  tier  of 
sections  in  Nevins  Township  is  drained  by  a  third  branch,  which  enters 
the  main  stream  in  the  southeast  part  of  Otter  Creek  Township.  The 
branches  of  these  streams  are  not  large,  nor  numerous,  but  the  land  along 
tha  streams  is  badly  broken  up.  On  the  divide  between  tbe  north  branch 
and  Raccoon  Creek  valley  there  are  several  sections  of  good  farm  land, 
and  some  between  the  two  branches,  but  fully  one  half  of  the  township  is 
too  much  broken  for  first-class  farm-land. 

The  extreme  southeastern  portion  of  Otter  Creek  Township  is  very 
broken ;  the  heavy  bluffs  south  of  the  creek  extending  westward  into 
section  31.  North  of  the  creek  there  are  some  hills,  but  no  regular  bluff. 
There  is  also  some  broken  land  in  sections  5,  6  and  1,  but  in  general  the 
surface  of  this  township  is  well  adapted  to  agricultural  purposes. 

Lost  Creek  is  a  small  stream  that  drains  the  central  portion  of  Lost 
Creek  Township,  flowing  through  Harrison  Township  into  the  river.  The 
valley  is  shallow,  and  the  banks  are  seldom  abrupt.  Some  of  the  smaller 
branches  of  the  Otter  creeks  are  evidently  young  streams,  but  the  main 
creeks  seem  to  flow  in  old  channels.  The  valley  of  Lost  Creek  seems  to 
be  of  recent  origin.  The  extreme  northeastern  portion  of  Lost  Creek 
Township  is  drained  by  a  branch  of  Otter  Creek,  and  a  few  sections  in 
the  southeast  are  drained  by  branches  of  Honey  Creek,  while  a  portion 
of  the  southwest  is  drained  by  Church's  Run.  Sections  1,  2,  11,  12,  34 
and  35  contain  about  all  the  broken  land  of  this  township.     Soma  mo* 
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tiooB,  aa  22,  23,  27  and  28  are  nearly  level,  seeming  to  have  about  the 
same  surface  that  wan  left  by  the  glacier,  as  the  drainage  channels  have 
not  penetrated  them  to  any  extent.  Harrison  Township  lies  almost 
wholly  in  the  valley  of  the  river  and  generally  has  a  good  surface. 
Honey  Creek,  rising  in  Clay  County,  flows  southwesterly  through  the 
southeastern  sections  of  Lost  Creek  Township,  through  the  northwestern 
portion  of  Riley  Township,  westward  through  Honey  Creek  Tawnship, 
and  southwesterly  through  Prairieton  into  the  river.  It  is  about  the  size 
of  Otter  Creek,  but  has  a  much  longer  course  in  the  county  than  any 
other  creek.  It  drains  the  southeast  of  Lost  Creek,  the  north  and  west 
of  Riley,  the  northwest  portion  of  Pierson  and  the  northeast  of  Linton 
townships  and  the  whole  of  Honey  Creek  and  Prairieton  townships.  In 
its  southwesterly  course  to  section  10  in  Riley  township  the  valley  is 
somewhat  symmetrical,  but  in  its  westward  course  the  south  bank  is 
much  more  abrupt  and  extensive  as  it  continues  into  section  21  of  Honey 
Creek  Township,  while  the  north  bluff  stops  in  section  13  and  is  not 
strong  there.  It  has  several  branches  from  the  east  and  southeast,  but 
the  largest  is  the  south  branch,  which  drains  parts  of  Pierson  and  Linton 
townships,  being  the  narth  side  of  the  highest  elevation  in  the  county. 
The  valleys  of  this  branch  and  its  tributaries  are  deep,  but  somewhat 
irregular,  perhaps  more  blurry  on  the  west,  but  not  much  difference.  The 
southeast  portion  of  Riley  Township  lies  in  the  valley  of  Eel  River,  and 
is  drained  by  Splunge  Creek.  The  surface  of  this  township  along  Houey 
Creek  is  much  broken,  but  the  greater  portion  of  the  township  has  a  good 
surface. 

A  few  sections  of  Honey  Creek  Township  lying  south  of  the  main 
stream  and  along  the  south  branch  are  broken,  but  by  far  the  greater 
portion  of  the  township  has  a  good  surface.  The  southeastern  portion, 
about  one-third,  is  upland  ;  the  balance  is  in  tha  river  valley.  Some  of 
the  valley  land  is  low  and  flat  and  bas  been  drained  with  considerable 
difficulty. 

Prairieton  is  wholly  in  the  main  valley.  Along  the  river  there  is  con- 
siderable flood-plain,  and  several  bayous,  but  in  general  the  surface  is 
good,  although  some  parts  are  marshy  or  swampy. 

Prairie  Creek  rises  by  three  branches  in  the  north  half  of  Linton  Town- 
ship. These  branches  unite  in  Sec.  8  of  Linton  Township,  forming 
Prairie  Creek.  The  creek  flows  westerly,  and  in  the  W.  i  of  Sec.  7  en- 
ters the  east  branch  of  the  old  valley,  and  in  Sec.  12  of  Prairie  Creek 
Township  turns  southwesterly  to  the  S.  W.,  N.  W.  Sec.  26,  thence  west- 
erly to  the  center  of  Bee.  30;  thence  southerly  into  the  river  in  Sec.  13- 
9-11  in  Sullivan  County.  A  branch  rising  in  Sec.  21,  Linton  Township, 
flows  into  the  main  stream  in  Sec.  24  of  Prairie  Creek,  and  it  receives 
quite  a  large  branch  from  the  north  in  Sec.  27.  The  branches  seem  to 
occupy  recent  valleys.     They  are  comparatively  shallow,  and  the  bed  of 
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the  stream  is  often  rocky  or  of  boulder  clay.  The  branch  of  the  old 
channel  occupied  by  the  main  stream  is  about  three-quarters  of  a  mile 
wide,  with  some  high  bluffs  and  some  low,  sandy  hills.  Prairie  Creek 
and  its  branches  drain  the  greater  part  of  Prairie  Creek  Township. 
Parts  of  Sees.  9  and  10  drain  into  Greenfield  Bayou,  and  parts  of  Sees. 
36  and  36  are  drained  southward  by  branches  of  Thurman's  Creek. 
Nearly  one-half  of  the  township  lies  in  the  main  valley  and  is  mainly 
flood-plain.  The  valley  of  Prairie  Creek,  or  the  old  channel  east  of  the 
island,  occupies  about  four  sections,  so  that  more  than  one-half  of  the 
township  is  bottom  land.  There  is  some  broken  land  along  the  blufl 
lines,  but  it  would  not  amount  to  more  than  three  or  four  sections.  The 
northern  part  of  Linton  Township  is  drained  by  the  branches  of  Prairie 
Creek,  while  the  southern  part  is  drained  southward  by  the  branches  of 
Thurman's  Creek.  Section  1  and  parts  of  2  aud  12  are  drained  by  the 
south  branch  of  Honey  Creek,  while  section  36  and  parts  of  25  and  35 
are  drained  toward  the  south  by  a  branch  of  Busseron's  Creek.  Portions 
of  sections  6,  7  and  18  are  in  the  old  channel,  but  the  greater  part  of 
the  township  is  high  land.  The  valleys  of  the  streams  are  comparatively 
narrow  and  shallow,  and  there  is  very  little  broken  land. 

The  northwestern  portion  of  Person's  Townxkip  is  drained  into  Honey 
Creek,  the  eastern  portion  into  Eel  River  through  Splunge  Creek  and 
branches,  and  the  southern  portion  is  drained  by  the  branches  of  Bus- 
seron's Creek.  Sections  32  and  33  and  parts  of  Sees.  6,  28,  34  and  35 
are  considerably  broken.  The  balance  of  the  township  has  a  good  sur- 
face and  is  well  adapted  for  agricultural  purposes. 

Fayette  Township  is  mainly  drained  by  Coal  Creek.  A  few  little 
streams  flow  into  Brouilett's  Creek  and  the  river,  and  a  few  sections  are 
drained  by  East  Little  Sugar  Creek.  Coal  Creek  rises  in  Illinois  and 
the  west  part  of  the  township  and  Hows  southeasterly  into  the  river.  Its 
channel  is  deep,  narrow  and  rocky,  and  its  bluffs  are  abrupt.  It  seems 
to  be  a  new  or  recent  valley.  The  same  is  true  of  its  branches  aud  of  two 
or  three  small  streams  that  flow  directly  into  the  river. 

Four  or  five  sections  in  the  northeast  of  Fayette  are  in  the  main  val- 
ley, but  the  balance  is  upland.  There  are  several  sections  of  broken 
land  along  Coal  Creek  and  the  river  bluffs,  but  the  greater  part  has  a 
good  surface.  This  surface  in  the  west  is  diversified  with  gently  rounded 
hills  of  various  sizes  that  rise  from  20  to  40  feet  above  the  surrounding 
level.  Frank  Leveret,  of  the  United  States  Geological  Survey,  says 
they  are  parts  of  the  Shelbyville  or  Wisconsin  Moraine.  Both  north 
and  south  of  Coal  Creek  the  surface  inclines  gently  from  the  State  line 
to  the  bluff  near  the  river,  forming  one  of  tbe  finest  slopes  in  the  county. 

Sugar  Creek  is  the  largest  of  the  townships,  and  topographically  is 
perhaps  the  most  interesting.  Big  Sugar  Creek  runs  from  west  to  east 
across  the  center  of  the  township.     It  is  a  strong  stream,  having  a  course 
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of  20  or  25  miles  in  Illinois  before  catering  the  county.  In  Vigo  County 
the  valley  U  from  70  to  100  feet  deep,  and  from  one-half  to  three-quar- 
ters of  a  mile  wide.  The  creek  in  general  is  near  the  south  bank,  which 
is  much  more  abrupt  than  the  one  on  the  north.  Id  Section  23-12-10 
the  creek  cuts  through  the  limestones  above  coal  "N."  At  this  point 
the  rock  channel  is  not  more  than  30  rods  wide,  while  tbe  valley  proper 
is  as  wide  as  ever.  In  N.  E.  £,  Sec.  25,  where  it  joins  the  main  valley, 
the  rocky  walls  of  this  valley  are  not  more  than  40  rods  apart.  Above 
Section  23  the  walla  of  the  channel  in  this  county  are  mainly  of  boulder 
clay.  Sugar  Creek  receives  only  two  or  three  small  streams  from  the 
south,  but  has  two  large  branches  from  the  north.  West  Little  Sugar 
Creek,  which,  rising  in  Illinois,  enters  at  the  northwest  corner  of  the 
township,  and,  flowing  a  little  east  of  south,  joins  tbe  main  stream  in  the 
east  part  of  Section  22-12-10.  And  East  Little  Sugar  Creek,  which 
rises  in  Fayette  Township  near  Coal  Creek,  and,  flowing  southerly,  en- 
ters the  big  creek  in  the  west  half  of  Section  30-12-9.  A  branch  of 
this  creek  rises  in  Section  34,  Fayette  Township,  and,  flowing  a  little 
east  of  south,  enters  the  east  branch  in  Sec.  24-12-10,  so  that  the  north- 
ern portion  of  the  township  is  drained  by  three  nearly  parallel  streams, 
each  of  which  bas  a  deep,  narrow  valley.  Each  of  these  streams  shows 
some  rocks  in  its  banks  or  bed,  but  in  general  their  channels  are  in 
boulder  clay.  The  narrow  channels  of  the  main  stream  and  of 
the  east  branch  in  their  lower  course  suggests  the  idea  that 
these  streams  may  flow  in  recent  or  post  glacial  channels  in 
the  lower  part  of  the  course.  The  rocky  strata  dips  toward  tbe  west 
but  the  surface  inclines  toward  the  east,  and  the  thick  beds  of  boulder 
clay  toward  the  west  may  have  changed  the  drainage  area  somewhat,  so 
that  a  much  larger  territory  is  tributary  to  ths  present  Wabash  than  to 
the  ancient  stream.  Clear  Creek,  rising  in  Illinois,  enters  the  county  in 
the  south  part  of  Sec.  28-12—10,  and  flowing  southeasterly  joins  the 
river  in  Sec.  11-11-10.  Its  valley  is  as  deep  as  that  of  Sugar  Creek 
but  not  as  wide.  Its  channel  ie  also  rocky  and  narrow  in  its  lower 
course.  Tbe  extreme  southern  portion  of  the  township  is  drained  by 
two  streams  that  rise  in  Sees.  3  and  4-11-10,  and  running  in  nearly  par- 
allel courses,  flow  into  Hawk  Creek  which,  flowing  through  Sec.  16, 
reaches  the  river  near  the  center  of  Sec.  22-11-10.  The  surface  of  the 
township  is  very  much  broken,  more  so  than  tbat  of  any  other  township. 
The  long  river  bluff,  and  the  bluffs  of  two  streams  that  cross  the  town- 
ship, and  the  bluffs  along  the  three  streams  that  drain  the  northern  por- 
tion, occupy  fully  75  per  cent,  of  tbe  area  of  the  township.  The  rocks 
associated  with  coal  "  N"  ciop  out  along  the  river  bluffs  and  to  some  ex- 
tent in  other  places,  but  in  general  the  bluffs  are  of  boulder  clay,  and 
one  comes  to  think  of  the  township  as  a  mass  of  boulder  clay  and  other 
glacial  debris,  through  which  the  surplus  waters  are  digging  channels,  as 
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day  by  day  they  work  at  their  task  of  carrying  these  materials  down  to 
the  gulf.  Thii  task  ii  only  well  begun.  Wide  areas  on  the  divides  are 
practically  level,  with  no  established  drainage  lines,  showing  little  evi- 
dence of  change  since  the  retreat  of  the  ice.  The  tributary  streams, 
with  their  deep,  narrow,  V-shaped  channels  are  reaching  up  into  these 
areas  and  rapidly  curtailing  their  extent.  One  can  find  numerous  in- 
stances of  from  6  to  10  of  these  little  streams  beading  up  into  ene  20- 
acre  tract.  Similar  features  occur  to  some  extent  in  Fayette  Township, 
and  east  of  the  river  also,  but  in  no  place  are  they  as  well  marked  as  in 
Sugar  Creek  Township.  These  peculiar  forms  of  relief  give  the  region 
a  new  and  unfinished  appearance.  The  broken  nature  of  the  surface  is 
well  indicated  by  the  direction  of  the  roads  of  the  township. 

The  topography  of  Vigo  County  presents  no  very  striking  character- 
istics, but  shows  many  very  interesting  features.  The  post  glacial  drain- 
age system  is  young  and  has  not  yet  been  able  to  reveal  the  ancient 
topography  in  detail.  East  of  the  river  the  drainage  in  general  follows 
the  dip  of  the  strata  and  tbe  old  drainage  lines,  so  that  the  recent 
topography  is  probably  quite  like  the  old.  On  the  west  of  the  river, 
however,  there  is  evidence  of  different  lines  of  drainage,  and  other  evi- 
dence which  indicates  a  wide  divergence  between  recent  and  ancient 
topographies. 

ANCIENT  CHANNELS. 

The  only  records  we  have  of  this  region  during  the  nine  or  tan  mil- 
lions of  years  that  intervened  between  the  Carbonic  and  Quaternary  eras 
are  the  old,  half-buried  channels  that  occupy  so  mueh  of  tbe  area  of  our 
county.  The  main  channel  is  somewhat  irregular  in  width,  but  will  aver- 
age fully  six  miles  from  bluff  to  bluff.  Like  modern  streams  this  old 
river  had  islands.  Between  Athorton  on  the  west  and  Rosedale  on  the 
east  a  ridge  of  land  rises  some  200  feet  above  the  river.  It  is  tbe  south- 
ern prolongation  of  a  great  island  that  divided  the  ancient  stream,  about 
three-fourths  flowing  on  the  west  and  one  fourth  on  the  east.  The  island 
is  about  13  miles  long  and  from  two  to  four  miles  wide.  Raccoon 
Creek  now  flows  northward  through  the  eastern  channel  ef  tbe  old  river. 
The  island  extends  about  two  miles  into  Vigo  County,  descending  rapidly 
but  not  abruptly  from  the  county  line  toward  the  south.  On  the  county 
line  the  western  channel  is  about  three  miles  wide,  three  miles  north  it  is 
only  two  and  a  half  miles  wide,  but  soon  spreads  out  to  a  width  of  three  or 
three  and  a  half  miles.  The  east  channel  will  average  about  one-half  mile 
in  width.  From  the  southern  point  of  the  island,  near  the  center  of  Bee. 
7,  to  the  eastern  bluff  in  Sec.  16,  Otter  Creek  Township,  the  distance  is 
about  two  miles,  which  represents  the  channel  of  Big  Raccoon  Creek,  Little 
Raccoon  Creek  and  the  east  channel  of  the  river.     These  combined  with 
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ths  main  ehannel  of  the  river  and  that  of  Brouiletfs  Creek  make  a  valley 
six  miles  in  width.  In  Honey  Creek  Township,  where  Honey  Creek 
enters  the  main  valley,  the  eastern  bluff  turns  abruptly  toward  the  west 
for  about  two  miles  to  the  center  of  Sec.  21-11-9,  then  southwesterly. 
In  Prairie  Creek  Township  there  is  another  old  island,  known  as  John- 
son's Hill.  It  is  somewhat  quadrangular  in  form,  being  about  three 
miles  in  extent  from  north  to  south  and  from  east  to  west.  In  sections 
10, 9  and  16-10-10  on  the  northwest  and  in  sections  13, 24  and  26-10-10 
on  the  southeast,  the  bluff  is  abrupt,  rising  from  75  to  100  feet  above  the 
flood  plain,  while  in  sections  11,  12  and  21  the  slope  is  very  gradual 
down  to  the  bottom  lands.  The  eastern  portion  of  the  channel  is  now 
occupied  by  Prairie  Creek,  which  in  the  west  half  of  section  26  turns 
toward  the  west  into  the  main  channel  in  the  east  half  of  Bee.  29-10-10. 
On  the  south  line  of  the  county  from  the  center  of  Sec.  32-10-10  to  the 
western  bluff  in  Illinois  the  distance  is  about  five  miles.  The  western 
bluff  is  more  abrupt,  more  uniform  in  elevation  and  direction  than  the 
eastern,  which  in  many  places  is  low,  the  bed  rock  rising  very  gradually 
to  the  surface.  The  valleys  of  Otter  Creek  and  its  branches  and  of 
Honey  Creek  and  its  branches  seem  in  general  to  be  old,  partly  buried 
channels.  But  in  the  case  of  Lost  Creek  and  Prairie  Creek  in  its  upper 
course  the  evidence  is  not  conclusive. 

I  am  inclined  to  thmk,  however,  that  a  portion,  at  least,  of  Prairie 
Creek  valley  is  in  an  old  channel.  The  old  channel  of  Brouilett's  Creek 
does  not  include  much  of  Vigo  County.  Coal  Creek  valley  seems  to  be 
recent — the  work  of  the  present  stream.  Sugar  Creek  and  its  branches 
are  undoubtedly  flowing  in  old  channels,  and  so  are  Clear  Creek,  Hawk 
Creek  and  Big  Creek  from  the  west.  It  is  sometimes  suggested  that  the 
old  channel  of  the  Wabash  was  possibly  the  outlet  of  either  Lake  Michi- 
gan or  Lake  Erie,  and  that  it  is  the  result  of  a  much  larger  drainage 
area  than  that  of  the  present  river.  This  question  can  scarcely  be  settled 
from  a  study  of  local  details,  but  the  size  of  the  tributary  valleys,  which 
are  supposed  to  be  local,  seems  sufficient  to  warrant  the  idea  that  in  gen- 
eral the  ancient  Wabash  had  a  drainage  area  of  about  the  same  size  as 
that  of  the  present  stream.  During  the  glacial  period  water  from  Lake 
Erie  flowed  through  the  Wabash  to  the  sea,  and  perhaps  at  other  times 
also ;  but  usually  it  probably  had  a  more  restricted  drainage  basin.  The 
main  channel  seems  to  have  been  fully  re-opened  after  tbe  glacier,  but 
there  is  evidence  that  many  of  the  tributary  valleys  are  still  filled  with 
boulder  day,  gravel  and  sand,  sbowing  that  the  local  drainage  must  have 
been  much  more  extensive  than  would  appear  from  a  surface  examina- 
tion. In  many  cases  along  Otter  Creek,  Sugar  Creek  and  other  streams 
there  are  great  blufls  of  boulder  clay  upon  which  these  streams  are  work- 
ing in  their  attempts  to  clean  out  and  occupy  their  ancient  channels.   The 
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Sow  of  water  from  Lake  Erie,  and  perhaps  other  sources,  enabled  the 
river  to  clear  out  its  old  channel  more  rapidly  than  the  local  streams  with 
only  an  ordinary  supply  of  water. 

In  coal  mines  abundant  evidence  is  found  of  much  more  extensive 
erosion  than  appears  upon  the  surface.  The  Union  mine,  at  Fontanet, 
is  about  110  feet  deep,  through  hard  pan  55  feet,  and  rock  55  feet.  But 
within  150  yards  of  the  shaft  the  rock  has  been  cut  away  and  the  boulder 
clay  rests  on  the  coal ;  while  a  few  yards  farther,  in  the  same  direction, 
the  coal  has  disappeared,  the  rock  and  coal  both  being  cut  out  by  erosion 
and  afterward  replaced  by  sand,  gravel  and  boulder  clay.  It  is  a  com- 
mon thing  for  the  miner  along  Otter  Creek  or  Raccoon  Creek  and  in 
other  localities  to  find  the  coal  that  is  less  than  125  feet  below  the  plateau 
surface  cut  out  hy  sand  bars,  gravel  beds  or  boulder  clay.  So  common 
and  extensive  are  these  old  channels,  that  Mr.  Talley.  of  the  Coal  Bluff 
Mining  Company,  tells  me  they  never  buy  40  acres  of  coal  land  without 
drilling  at  least  four  prospect  holes  in  order  to  make  sure  they  are  bay- 
ing coal  and  not  simply  boulder  clay.  Near  Fontanet  one  drill  hole 
penetrated  boulder  clay  120  feet.  At  St.  Mary's  it  is  100  feet  to  bed 
rock  and  at  Sandford  it  is  about  160  feet.  A  little  beyond  it  is  ISO  feet 
to  shale,  while  the  rock  comes  near  the  surface  within  a  short  distance  of 
each  of  these  localities.  The  south  part  of  the  county  would  probably 
yield  similar  testimony  if  it  were  tested  with  a  drill.  These  facts  indicate 
extensive  local  erosion  prior  to  the  Glacial  period,  and  I  think  indicate 
that  the  proportion  between  the  main  river  and  its  local  tributaries  was 
formerly  much  the  same  as  at  present.  These  channels  vary  in  depth. 
The  river  wells  reach  bed  rock  about  80  feet  below  low  water  in  the  river 
or  about  365  feet  above  tide,  while  the  plateau  in  many  places  is  over 
600  feet  above  tide.  Wells  in  other  parts  of  Terre  Haute  reached  shale 
at  about  the  same  distance  below  the  river,  so  that  we  are  sure  that  a 
considerable  portion  of  the  main  valley  was  formerly  225  feet  or  more 
below  the  general  surface  of  the  uplands.  The  tributary  channels  are 
probably  much  shallower  than  the  main  valley,  but  little  is  known  of 
them  beside  an  occasional  well.  Drift  materials  are  known  to  be  of  con- 
siderable thickness  in  the  valleys  of  Sugar  Creek  and  of  Otter  Creek. 
The  beds  of  the  present  streams  are  from  60  to  80  feet  below  the  general 
surface  of  the  uplands,  and  the  bed  of  the  old  channel  is  at  least  as  much 
as  60  to  80  feet  lower  still.  The  walls  of  these  old  channels,  where  ex- 
posed, are  often  quite  abrupt,  so  that  the  county  in  all  the  myriads  of 
years  bad  not  been  base-leveled.  It  is  evident  that  a  vast  amount  of 
material  has  been  removed  from  Vigo  County  by  erosion,  but  when  we 
consider  the  length  of  time,  the  amount  does  not  seem  to  be  relatively 
great,  and  is  seems  probable  that  for  much  of  the  time  this  region  was 
near  the  level  of  the  sea,  so  that  the  action  of  eroding  agents  was  weak 
and  ineffectual. 
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THE  GLACIER   IN    VIGO   COUNTY. 


In  common  with  the  northern  parts  of  Ohio,  Indiana  and  Illinois,  Vigo 
County  was  once  or  twice  covered  with  glacial  ice.  The  causes  of  the 
glacial  period  are  not  known.  It  is  generally  believed  that  toward  the 
clcae  of  the  Tertiary  era  there  was  a  very  considerable  elevation  of  the 
northern  portion  of  the  American  continent.  One  result  of  this  elevation 
was  doubtless  an  increased  rain-fall  with  much  more  vigorous  erosion.  It 
is  probable  that  these  extensive  elevations  were  important  factors  in 
causing  the  severe  climate  that  gave  rise  to  the  glaciers.  The  growth  of 
an  ice  sheet  or  glacier,  like  most  geological  processes,  is  a  matter  of  time. 
There  were  several  gathering  grounds,  but  the  highlands  of  Labrador 
seem  to  have  been  the  center  from  which  the  ice  that  covered  the  greater 
part  of  Indiana  originated.  On  these  highlands  the  snow  and  ice  of  the 
winter  was  not  entirely  melted  by  the  heat  of  the  following  summer,  and 
as  this  occurred  year  after  year,  and  century  after  century,  the  ice  grad- 
ually spread  out  over  Canada,  New  York,  Michigan  and  the  greater  part 
of  Ohio,  Indiana,  Illinois  and  other  States.  During  the  centuries  pre- 
ceding the  ice  invasion,  rain,  heat  and  cold,  vegetation,  animal  life,  the 
chemical  action  of  air  and  water  bad  softened  and  broken  up  great  quan- 
tities of  surface  rocks  into  materials  from  which  soils,  clays,  sands,  gravel 
and  boulders  were  formed.  As  the  ice  advanced  it  gathered  up  these 
materials,  broke  up  the  more  prominent  rocky  masses,  ground  down  the 
hills,  smoothed  out  the  valleys  and  eroded  the  general  surface  more  or 
less  deeply. 

The  ice  not  only  swept  away  the  soils,  but  drove  out  or  destroyed  all 
forms  of  life  and  deluged  the  adjacent  regions  with  summer  floods.  The 
regions  passed  over  by  the  ice  were  smoothed  and  polished,  and  all  the 
prominent  features  of  the  surface  were  softened  down,  and  the  whole 
aspect  of  the  ounty  changed.  At  length,  for  some  unexplained  reason, 
the  ice  ceased  to  advance  and  soon  began  to  retreat.  Its  retreat  was  as 
gradual  as  its  advance  had  been,  each  accompanied  with  halts  and  re- 
advances,  but  finally  it  was  melted  away  and  the  glacier  was  no  more. 
As  the  ice  melted,  the  load  of  rocky  fragments  which  it  bad  brought  from 
the  Laurentian  highlands,  with  additions  gathered  on  the  way,  were  left 
as  a  thick  mantle  of  tilt  or  boulder  clay  spread  out  over  all  the  region 
occupied  by  the  ice. 

This  material  filled  up  the  old  drainage  channels,  so  that  the  surface 
was  a  plain  of  gently  undulating  surface. 

But  the  floods  from  the  retreating  ice  soon  began  to  form  drainage 
channels,  sometimes  reopening  old  channels,  sometimes  forming  new  ones, 
sometimes  following  old  channels  in  general,  but  occasionally  cutting  off 
some  bend,  giving  rise  to  many  curious  features  in  the  streams  of  glaciated 


,v  Google 


566  REPORT   OF  STATE  GEOLOGIST. 

area*.  The  retreating  ice  for  a  long  time  made  a  dam  across  the 
Maumee  Valley,  bo  that  a  lake  was  formed.  The  surplus  waters  of  this 
Maumee  lake  were  discharged  across  the  divide  Dear  Fort  Wayne  into 
the  Wabash  Valley  and  through  it  to  the  gulf.  This  extra  supply  of 
water  seems  to  have  cleared  the  old  valley  of  boulder  clay,  at  least  in  this 
region.  The  thickness  of  the  boulder  clay  iu  Vigo  County  is  from  noth- 
ing up  to  160  feet  The  thicker  beds  are  probably  in  old  channels. 
Frank  Leverett,  who  has  given  the  matter  much  attention,  aays  that  the 
average  thickness  for  this  portion  of  Indiana  is  about  twenty-five  feet 
While  the  new  drainage  channels  were  being  opened  the  surface  of  the 
boulder  clay  weathered  into  soil,  and  became  covered  with  vegetation. 
The  remains  of  this  vegetation,  partially  decayed,  mingled  with  the  clay, 
forming  a  black  soil.  Similar  soils  are  formed  at  the  present  time  on 
poorly  drained  tracts  in  the  northern  latitudes.  This  old  soil  occurs  in 
the  eastern  and  southern  parts  of  the  county,  under  several  feet  of  mate- 
rial deposited  at  a  later  period.* 

Above  this  old  soil  there  is  a  deposit  of  loess.  "  Loess  is  a  fine- 
grained yellowish  silt  or  loam,  which  overspreads  the  southern  portion  of 
the  glacial  drift  in  North  America.  It  consists  principally  of  quartz 
grains,  but  it  usually  contains  a  variety  of  such  other  minerals  as  occur 
in  the  drift.  It  is  apparently  derived  from  the  drift,  either  by  the. action 
of  water  or  of  the  wind.  It  often  contains  calcareous  matter  which  par- 
tially cements  it.  Sometimes  irregular  nodules  of  lime  and  of  iron  and 
manganese  oxide  are  found  in  this  material.  It  also  often  contains  fos- 
sil shells  of  land  and  fresh  water  mollusks,  and  occasionally  remains  of 
insects  and  bones  of  mammals.  It  has  a  strong  tendency  to  vertical 
cleavage  and  usually  presents  nearly  perpendicular  banks  on  the  borders 
of  streams  which  erode  it."  It  occurs  at  several  places  along  the  bluffs 
east  of  the  river,  and  probably  west  of  the  river  as  well,  but  I  have  not 
noticed  it  there.  There  is  a  thick  deposit  in  the  bluff  on  the  Blooming- 
ton  road  ;  in  the  bluff  just  south  of  Otter  Creek  and  in  the  bluff  at  Ather- 
ton  on  the  north  line  of  the  county.  Over  this  loess  there  is,  in  southern 
Indiana,  a  continuous  layer  of  pale  silt  called  "white  clay"  which  is 
the  surface  soil  over  much  of  the  uplands  of  Vigo  County. 

Later  a  second  ice  sheet  overspread  the  country  reaching  as  far  south  as 
the  northwestern  part  of  our  county,  including  Sandford.  When  the  ice 
sheet  halts  for  some  time  accumulations  of  gravels,  sands  and  clays  are 
formed  by  the  materials  dropped  by  the  melting  ice.  Such  accumulations 
are  called  moraines.  Sometimes  a  continuous  ridge  of  considerable  extent 
occurs,  but  more  generally  the  moraine  consists  of  low  rounded  hills. 
The  hills  east  and  northeast  of  Sandford  are  parts  of  the  Shelbyville  or 
Wisconsin  Moraine  that  marks  the  southern  boundary  or  limit  of  a  second 
ice  sheet.     The  moraine  extends  northeasterly  across  the  river  into  Parke 
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County,  being  welt  marked  to  the  north  of  Athertoa.  In  the  north- 
western part  of  Fayette  Township  the  white  clay  has  been  covered  by  a 
depiait  of  darker  material  brought  down  and  deposited  by  this  later  ice. 

The  surface  rooks  of  Vigo  County  are  generally  shales  or  friable  sand- 
stones which  do  not  retain  the  marks  of  glaciation  for  any  great  length 
of  time,  so  that  but  few  glaciated  surfaces  have  been  found  in  the  county. 
On  the  east  side  of  the  S.  W.  quarter,  section  3-10-9,  Linton  Township, 
in  the  bank  of  a  branch  of  Prairie  Creek  I  found  a  glaciated  sandstone, 
under  forty  feet  of  soil  and  boulder  clay,  the  striaa  running  south,  25" 
west.  Between  the  boulder  clay  and  the  rock  there  was  a  thin  layer  of 
very  fine  clayey  material.  On  the  N.  W.  quarter  of  the  8.  E.  quarter, 
section  26-10-9  in  the  bank  of  a  branch  of  Tburman's  Creek  I  found 
glacial  striss  on  limestone  and  a  glaciated  fragment  of  similar  rock  in 
the  boulder  clay  some  twenty  feet  above  the  bed  rock.  The  direction  of 
the  striss  was  a  little  east  of  south. 

The  surface  of  the  rock  in  the  Lochner  Coal  Company's  shaft  at  Beeley- 
ville  was  glaciated. 

At  several  places  in  bluffs  of  boulder  clay  I  have  found  old  wood  from 
twenty  to  forty-five  feet  below  the  surface.  Sometimes  this  old  wood 
was  fragile,  soon  crumbling  on  exposure  to  the  air,  in  other  cases  it  was 
in  good  condition  and  is  still  firm  after  being  exposed  to  tbe  air  for  a 
year.  Wood  has  been  found  in  digging  wells  in  different  parts  of  the 
county,  so  that  old  wood  is  quite  common  in  the  boulder  clay  of  Vigo 
county.  The  specimens  found  were  of  cone  bearing  trees,  probably  some 
kind  of  cedar.  One  specimen  showed  over  thirty  rings  of  growth  in  a 
quarter  of  an  inch.  One  ring  was  composed  of  only  two  layers  or  rows 
of  ducts.  These  narrow  rings  of  growth  seem  to  indicate  that  there  had 
been  more  winter  than  summer  in  the  life  of  that  little  tree  or  shrub. 

THE   RECENT   VALLEYS. 

The  glacier  accounts,  in  a  general  way,  for  the  soils  and  drift  materials 
of  the  uplands,  but  the  soils  and  other  materials  in  the  valleys  need  ex- 
planation. Tbe  old  channel  of  the  river  was  swept  of  boulder  clay,  prob- 
ably by  water  from  outside  its  ordinary  watershed.  After  a  time  the  ice 
melted  out  of  the  Maumee  Valley,  and  the  waters  of  Maumee  Lake 
found  a  new  outlet.  The  Wabash,  diminishing  in  power,  began  silting 
up  its  bed  with  sand  and  gravel.  This  process  continued  until,  in  Vigo 
County,  there  was  deposited  a  bed  of  gravel  20  miles  long  and  four  to 
five  miles  wide,  and  over  100  feet  thick.  This  bed  is  of  unknown  ex- 
tent toward  the  north  and  south.  The  great  masses  of  gravel  at  La- 
fayette, and  at  intervening  points,  are,  perhaps,  parts  of  the  same  great 
bed.  How  can  it  be  accounted  for  ?  In  the  record  of  some  of  the  deep 
wells,  the  upper  portion  of  the  drift  materials  is  shown  to  be  coarse,  while 
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the  lower  is  of  smaller  size.  This,  if  a  fact,  suggests  delta  formation. 
One  who  studies  the  gravel  pit  will  feel  sure  that  the  sands,  gravels  and 
boulders  were  arranged  by  water,  but  under  what  circumstances  could 
the  water  get  these  rocky  fragments  of  varying  sizes  together.  A  study 
of  the  upper  portions,  as  seen  in  the  gravel  pits,  suggests  stream  action, 
and  possibly  the  whole  mass  was  a  delta  formation  whose  upper  portions 
were  rearranged  by  stream  action.  Of  something  over  600  gravel  stones 
examined,  about  35  per  cent,  were  limestones;  the  remainder  were  frag- 
ments of  different  kinds  of  granite  rocks.  The  fragments  vary  in  size 
from  fine  sand  up  to  stones  biz  inches  in  diameter,  with  occasional  large 
boulders.  The  surface  features,  at  least,  seem  the  work  of  a  strong 
stream.  The  ridge  just  west  of  Seventeenth  street,  which  extends  south- 
ward east  of  the  old  canal,  seems  to  be  an  old  sandbar.  The  ridge  along 
Fifth  street,  which  terminates  in  Strawberry  Hill,  is  apparently  another 
old  sandbar.  This  mass  of  sand  and  gravel  in  the  main  stream  must 
have  dammed  up  some  of  the  tributary  streams,  forming  long,  narrow 
lakes. 

Later,  the  river  seems  to  have  become  narrower  and  more  rapid,  pos- 
sibly on  account  of  elevation  of  the  northern  portions  of  the  continent, 
so  that  the  western  one-third  of  the  valley  was  cut  down  some  20  feet  or 
more,  leaving  the  eastern  two-thirds  as  a  gravel  terrace.  The  margin  of 
the  terrace  has  a  direct  course  a  little  westof  south  from  three  miles  north 
of  the  county  line  in  Sec.  13-14-9  to  Sec.  5-11-9,  Honey  Creek  Town- 
ship, where  it  turns  to  the  southwest. 

Sometime  after  this  the  energy  of  the  river  seems  to  have  been  con- 
centrated upon  narrower  limits  and  a  channel  was  cut  deeper  into  the 
gravel,  leaving  a  narrow  fringe  of  second  terrace  or  second  bottom  along 
the  western  bluff,  which  is  about  30  feet  above  low  water  in  the  present 
river,  while  the  main  terrace  rises  from  40  to  70  feet  above  the  low 
water.  Then  the  river  ceased  to  erode  the  gravel,  and  even  when  in 
flood  it  can  only  work  over  the  materials  of  its  own  floodplain.  As  one 
watches  the  river  when  in  flood,  with  its  deep,  strong  current  and  finds 
it  unable  to  erode  the  gravel  he  can  not  help  wondering  as  to  what  man- 
ner of  a  stream  it  was  that  cut  out  that  great  mass  of  gravel  and  carried 
it  to  unknown  distances  below.  The  river  flows  along  or  near  the  west- 
ern bluffs,  and  its  tributary  streams  flow  along  the  southern  bluffs.  This 
is  universal.  There  is  hardly  a  rocky  cliff  or  bank  of  boulder  clay  that 
does  not  face  toward  the  north  or  toward  the  east.  I  can  think  of  only 
two  or  three  exceptions  along  the  narrow  parts  of  Coal  Creek  Valley. 
This  is  perhaps  due  to  the  fact  that  the  strata  generally  dip  toward  the 
south  and  west.  It  is  possible  that  the  main  current  of  the  stream  that 
deposited  the  gravel  was  on  the  west  and  that  the  gravel  was  not  as  deep 
on  the  west.  If  true,  the  later  streams  had  less  work  to  do  than  we 
have  ascribed  to  them.    The  lands  of  Vigo  County  were  surveyed  in 
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1816  and  1816.  The  meander  of  the  river  made  at  that  time  was  not 
carefully  done  and  the  records  are  incomplete,  so  that  no  very  definite 
conclusions  can  be  reached  as  to  the  amount  of  change  made  in  the 
course  of  the  river  since  that  time.  But  it  seems  certain  that  in  no  in- 
stance since  that  date  has  the  river  been  able  to  erode  the  gravel.  Those 
portions  of  its  channel,  where  at  least  a  fringe  of  timber  has  been  left 
along  the  river  have  not  materially  changed.  But  on  the  curves,  where 
the  timber  has  been  cut  away,  the  erosion  has  been  extensive,  so  that 
the  bed  of  the  river  has  moved  from  600  to  800  feet,  as  at  the  bends  in 
S.  E.  Sec.  8,  and  8.  W.  Sec  16-12-9,  and  in  S.  W.  Sec.  32-12-9, 
Harrison  Township. 

The  main  terrace  descends  gradually  towards  the  south  from  the  north 
part  of  Honey  Greek  Township  to  the  northern  part  of  Prairie  Creek 
Township,  where  it  becomes  the  flood  plain.  Whether  the  terrace  form- 
erly extended  farther  south  and  bas  been  cut  down  by  erosion  to  its  pres- 
ent extent  and  form,  or  whether  it  never  extended  any  farther  than  at 
present,  and  has  the  original  termination  modified  only  by  ordinary  at- 
mospheric influences,  are  questions  which  I  can  not  solve.  I  am  inclined 
to  the  opinion  that  the  high  terrace  never  extended  much  beyond  its 
present  position. 

Just  above  Clinton,  Vermillion  County,  about  five  miles  north  of  onr 
county  line  on  the  west  side  of  the  river,  a  section  of  the  high  terrace 
terminates  quite  abruptly.  It  rises  about  60  feet  above  low  water,  while 
the  second  terrace  on  which  Clinton  stands  rises  from  35  to  40  feet  above 
the  same  level.  The  river  valley  is  narrow,  only  about  two  miles  wide 
in  this  locality.  The  high  terrace  appears  again  about  two  miles  below, 
but  on  the  east  side  of  the  river  and  in  full  force  just  below  the  narrow 
place  in  the  valley.  The  high  terrace  does  not  seem  to  have  been  formed 
in  the  narrow  portion  of  the  channel.  Many  streams  flowing  into  the 
main  valley  are  lost  in  the  sands  and  gravels.  In  time  some  of  them 
brought  down  clay  enough  from  the  hills  to  puddle  large  areas  of  sand 
making  it  impervious  to  water,  and  marshes,  swamps  and  wet  prairies 
were  formed.  Fort  Harrison  prairie,  which  extended  through  nearly 
the  whole  length  of  the  county  was  largely  wet  prairie  that  had  its  origin 
in  obstructed  drainage.  The  Macksville  terrace  across  from  Terra  Haute 
is  a  typical  gravel  terrace,  but  much  of  the  second  bottoms  is  really  a 
rocky  shelf.  Near  the  I.  &  St  L.  R.  R.,  it  is  a  shelf  of  shale  above 
coal  "S."  South  of  Sugar  Creek,  for  some  distance,  it  is  a  shelf  of 
limestone.  Other  interesting  features  of  the  old  valley  might  have  been 
mentioned,  but  enough  has  been  said  to  show  that  the  channel  of  the 
Ancient  Wabash  contains  many  interesting  problems  for  the  one  who 
has  time  and  opportunity  for  studying  them. 

The  tributary  valleys  ditfer  widely  from  the  main  valley.  In  them  the 
drainage  was  purely  local,  and  it,  at  timss,  was  not  relatively  as  strong 
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as  in  the  main  valley.  The  great  floods  from  the  retreating  glacier  soon 
ceased  to  influence  the  local  streams,  but  continued  for  centuries  to 
strengthen  the  river.  Changes  of  level  that  would  materially  affect  the 
character  of  the  main  stream  might  have  little  effect  on  the  tributary. 
The  boulder  clay  was  all  removed  from  the  main  channel  in  a  com- 
paratively short  time,  while  the  tributaries  are  still,  after  thousands  of 
years,  working  on  the  boulder  clay  with  which  the  glaciers  long  ago  filled 
their  channels. 

In  general,  the  tributaries  seem  to  have  cut  downward  as  rapidly  as 
the  river,  but  could  not  open  their  channels  to  the  full  width  as  did  the 
river.  When  the  river  silted  up  its  channel  with  sands  and  gravel,  they 
filled  theirs  mainly  with  sand,  the  local  streams  not  being  able  to  move  as 
coarse  material  as  the  river.  In  some  instances,  at  least,  the  main  stream 
filled  its  channel  so  rapidly  as  to  shut  off  the  tributary  stream,  making  it 
a  pond  or  lake.  In  one  of  the  branch  valleys  of  Sugar  Creek,  on  the 
N.  W.  i,  8.  E.  i.  Section  22-12-10,  there  is  a  deposit  of  very  fine 
laminated  clay,  with  occasional  partings  of  fine  sand,  the  whole  resting 
in  a  trough  of  boulder  clay.  Where  this  deposit  outcrops  on  the  main 
creek  it  is  from  12  to  15  feet  in  thickness,  becoming  thinner  as  it  ex- 
tends back  from  the  creek.  In  some  places  it  has  the  appearance  of 
shale,  but  to  the  touch  it  is  fine  clay.  I  found  some  similar  material 
about  a  quarter  of  a  mile  down  the  creek,  which  seems  to  indicate  that 
the  deposit  was  formerly  more  extensive,  but  had  been  carried  away  by 
erosion.  I  once  saw  an  extensive  deposit  of  similar  material  in  Sullivan 
County,  northeast  of  Merom. 

The  deposit  is  an  interesting  one,  and  indicates  that  this  valley  was  oc- 
cupied by  qutet  water  for  centuries,  and  that  then  the  barriers  were  re- 
moved, the  lake  flowed  away  and  the  obstructed  drainage  system  was  re- 
opened. The  valley  of  Sugar  Creek,  in  Sees.  16,  22  and  23,  is  wider  than 
below,  and  the  same  thing  seems  to  be  true  of  East  Little  Sugar  Creek, 
in  Sees.  12  and  13.  None  of  the  other  valleys  have  a  similar  form. 
The  flood  plain  of  the  tributary  streams  is  of  different  material  from  that 
of  the  main  stream.  It  is  more  local  in  its  character — sometimes  clayey 
and  impervious,  again  sandy  or  loamy.  In  many  cases  the  smaller 
streams  carry  away  valuable  materials  from  their  flood  plains,  while  in 
general  the  river  leaves  its  flood  plain  covered  with  a  coating  of  rich, 
fertilizing  sediments. 

THE  SOILS  OF   VIGO  OOUMTT. 

Boils,  for  the  most  part,  are  fragments  of  rocks,  and  contain  in  vary- 
ing proportions  the  same  chemical  elements  which  enter  into  the  com- 
position of  the  different  rocks.  The  destiny  of  the  rock  masses  which 
make  up  the  continents,  is  the  bed  of  tha  sea.     The  rocks  softened  by 
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water,  expanding  by  day,  contracting  by  night,  fractured  by  the  frosts 
of  winter,  by  the  roots  of  growing  vegetation  and  other  agenciee,  are 
finally  broken  down  and  carried  away  toward  the  sea  by  running  water, 
by  ice  or  by  the  wind.  As  these  fragments  move  along,  now  rapidly, 
now  slowly,  sometimes  resting  by  the  way,  they  are  gradually  abraded 
and  worn  down  as  they  jostle  each  other,  till  they  become  rounded 
boulders,  gravel  stones,  sand  grains  and  clay.  Portions  of  these  sands 
and  clays,  during  some  of  their  resting  stages  form  the  soils  that  cover 
the  rocks  and  support  the  varied  forms  of  vegetation. 

Our  soils  are  mainly  of  glacial  origin.  The  boulder  clay  which  forms 
so  much  of  the  uplands  of  the  county  is  made  up  of  clays  and  sands  and 
gravels  and  boulders  of  various  kind?.  The  great  majority  of  the  larger 
fragments  are  of  granitic  rocks  from  the  Laurentian  highlands,  but  there 
are  numerous  fragments  of  limestone,  and  some  of  sandstone  and  coal. 
The  sandstone,  the  coal  and  some  of  the  limestone,  seem  to  be  of  a 
local  origin.  The  gravels,  sands  and  clays  of  the  tributary  valleys  are 
doubtless  of  local  origin,  derived  from  the  boulder  clay  which  forms  so 
large  a  part  of  their  channel  walls.  The  soils  and  subsoils  of  the  main 
valley  are  mainly  from  foreign  sources,  although  of  glacial  origin.  The 
river  at  Durkey'a  Ferry  and  in  N.  W.  quarter  Sec.  14-11-10,  Sugar 
Creek  Township,  is  eroding  shales.  Coal  Creek,  Sugar  Creek,  Otter 
Creek,  Honey  Creek,  and  others,  are  eroding  native  rocks  in  many 
places,  so  that  native  rocks  contribute  considerable  material  to  the  soils 
of  Vigo  County,  but  the  per  cent,  is  very  small  when  compared  with 
that  furnished  by  the  products  of  Glacial  action. 

During  the  later  erosion  of  the  valleys,  the  boulder  clay  of  the  uplands 
or  divides  under  atmospheric  influences,  became  weathered  or  oxidized 
into  yellow  clay,  which  for  the  most  part  is  the  subsoil  of  the  uplands. 
Upon  this  early  soil  there  seems  to  have  been  a  vigorous  growth  of  vege- 
tation, the  remains  of  which  added  to  the  clay  formed  a  rich  dark  soil, 
remains  of  which  occur  at  several  points  in  our  county  as  on  the  N.  W. 
quarter  Sec.  32-11-9,  Honey  Creek  Township,  on  the  8.  E.  quarter  Sec. 
26-12-8  and  on  the  8.  W.  quarter  Sec  24-12-8  Lost  Creek  Township. 

After  this  erosion,  and  these  soil  changes  had  gone  on  for  centuries, 
the  whole  area  seems  to  have  been  covered  with  a  fine,  white  clay,  which 
is  close  and  compact,  but  not  sticky  like  the  yellow  clay.  This  differ- 
ence between  the  two  clays  is  very  manifest  in  the  roads  that  have  not 
been  graveled.  On  the  level  areas,  where  the  white  clay  has  not  been 
cut  away,  the  road  may  be  firm  and  solid,  but  as  it  descends  a  little  slope 
and  comes  into  the  yellow  clay  it  may  become  almost  impassable  on  ac- 
count of  the  deep,  sticky,  mud.  This  white  clay  is  the  surface  soil  over 
most  of  the  uplands  of  Vigo  County.  It  belongs  to  the  "  White  Clays" 
of  southern  Ohio  and  Indiana,  which  are  described  by  Frank  Leveret,  of 
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the  United  States  Geological  Survey,  as  of  glacial  origin.*  "A  detailed 
Study  of  the  upper  Mississippi  region,  by  Professors  T.  U.  Chamberlain 
and  R.  D.  Salisbury  led  them  to  the  conclusion  that  the  distribution  of 
the  loess  and  associated  sills  and  clays  is  best  explained  on  a  hypothesis 
of  fluvio -lacustrine  deposition.  Evidence  was  found  that  the  altitude 
of  the  region  was  much  below  the  present,  perhaps  not  far  above  the 
sea  level,  but  instead  of  its  being  occupied  by  an  inland  sea,  it  is  their 
conception  that  the  valleys  became  silted  up  so  that  at  the  maximum  of 
depression  they  were  occupied  by  shallow,  perhaps  marshy,  lake-like 
rivers  many  miles  in  width,  whose  waters  moved  slowly  seaward  from  the 
edges  of  the  ice-sheet.  The  constitution  of  these  silts  shows  a  direct 
derivation  from  glacial  waters."  Tbe  thickness  of  these  clays  is  four  or 
five  feetaloug  the  border  of  the  moraines,  gradually  thinning  out  toward 
the  south,,  the  thickness  20  to  30  miles  from  the  moraine  being  little  more 
than  half  as  great.  Tbe  thickness  in  Vigo  County  is  from  8  to  24 
inches.  The  largest  continuous  area  of  this  white  clay  occurs  in  Lost 
Creek  Township.  From  a  bank  at  the  roadside  on  S.  W.,  S.  W.,  Sec. 
27-12-8,  I  took  samples  of  the  surface  white  clay  and  of  the  subsoil  yel- 
low clay.  The  white  clay  was  from  a  depth  of  10  inches,  and  the  yellow 
clay  from  a  depth  of  about  22  inches.  These  samples  were  analyzed  by 
Prof.  W.  A.  Noyes.  The  composition  of  tbe  clays  dried  at  I35°C  is  as 
follows : 
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On  the  slopes  in  many  cases  the  while  clay  has  been  washed  away,  ex- 
posing the  yellow  sub-soil,  so  that  a  field  looks  spotted.     But  in  such 
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fields  it  if  difficult  to  detect  any  difference  in  the  appearance  or  yield  of 
the  crop  growing  on  the  two  soils.  Yet  their  difference,  as  shonn  by  the 
analysis,  is  very  well  marked.  In  the  northwestern  part  of  the  county, 
which  is  supposed  to  have  been  covered  bj  the  ice  a  second  time,  the 
white  clay  is  covered  up  or  mingled  with  other  material,  so  that  quite  a 
different  soil  is  the  result.  This  mixed  soil  is  called  by  some  a  better  soil 
than  the  white  clay.  In  the  southeastern  portion  of  the  county,  the 
Splunge  Creek  valley  has  a  good  soil  which  is  neither  a  white  or  yellow 
clay,  but  seems  to  be  a  clayey  mass  like  the  sediment  at  the  bottom  of  a 
pond  or  lake.  It  is  free  from  gravel  and  boulders,  and  is  not  as  sticky 
as  the  yellow  clay.  There  are,  perhaps,  12  or  15  square  miles  of  this 
soil,  most  of  which  in  the  early  times  was  covered  with  a  rieh  mantle  of 
prairie  grasses.  Sections  33  and  34,  Prairie  Creek  Township, 
include  some  "quicksand  land."  The  soil  is  a  whitish  clay  for  per- 
haps 8  to  15  inches,  which  is  close  and  compact.  Underneath  this  is  the 
fine  sand  and  clay  which  forms  the  quicksand.  The  upper  soil  will  gen- 
erally bear  a  team  with  an  ordinary  load  when  in  motion,  but  if  allowed 
to  stop  the  load  is  liable  to  break  through  into  the  quicksand.  In  plow- 
ing, the  horse  on  the  unbroken  soil  has  no  difficulty,  but  the  one  that 
walks  the  furrow  is  frequently  in  the  mire.  The  soil  is  fairly  good,  but 
■a  not  considered  as  good  as  adjacent  land  in  which  there  is  less  of  the 
fine  sand. 

Along  the  bluffs  on  the  east  side  of  the  river  there  are  deposits  of 
loess  which  at  some  places  form  the  surface  soil,  but  not  over  any  large 
areas.  Between  Otter  Creek  and  the  valley  of  Raccoon  Creek  there  are 
large  numbers  of  sand  dune  hills,  and  several  sections  of  land  have  a 
light,  sandy  soil  which  seems  to  have  been  blown  from  an  ancient  beach 
by  the  prevailing  westerly  winds.  In  some  cases  the  sand  lies  on  the 
bed  rock,  but  generally  it  overlies  boulder  clay.  Similar  areas,  but  of 
less  extent,  occur  north  of  Honey  Creek,  as  on  Sees.  12  and  13  of  Honey 
Creek  Township;  also  along  Prairie  Creek,  as  on  Sees.  21  and  25,  in 
Prairie  Creek  Township.  In  the  northwestern  portion  of  Fayette  Town- 
ship there  are  many  areas  of  black  lands  that  are  much  like  the  prairie 
lands  of  Illinois,  and  possibly  they  may  be  outlying  masses  of  the 
prairies.  The  Morainic  Hills,  east  and  north  of  Sandford,  are  sometimes 
sandy,  and  sometimes  wash  easily,  so  that  they  can  not  be  profitably 
cultivated.  Along  the  bluffs  of  the  river  and  its  principal  tributaries 
there  are  many  steep  slopes  over  which  the  drainage  is  so  rapid  that  the 
soluble  portions  of  the  soil  are  washed  away,  leaving  an  impoverished 
residue  that  produces  but  a  scanty  vegetation.  Such  areas  are  numerous 
in  Nevins  Township  along  Otter  Creek,  and  they  occur  along  Coal  Creek 
and  Sugar  Creek. 

The  main  valley  of  the  Wabash  is  divided  into  flood  plains  and  ter- 
races.    The  flood  plain  has  a  deep  soil  of  alluvial  sands  and  clays,  vary* 
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ing  widely  in  character  from  pure  sand  to  rich  clay.  Bat  the  Bands, 
mingling  with  the  finer  silts,  soon  become  fertile  lands.  The  clays  are 
open  and  porous,  so  that  the  water  penetrates  them  freely.  These  soils 
are  generally  rich  and  easily  tilled.  On  the  bottoms  there  are  many 
shallow  ponds,  or  sloughs,  over  whose  beds  oftentimes  a  deep  black  soil 
accumulates.  The  terraces  usually  have  a  sandy  soil.  But  large  areas, 
being  nearly  level,  become  covered  with  silt,  so  as  to  be  nearly  impervi- 
ous to  water,  forming  marshes  or  wet  prairies  with  deep,  rich  soils, 
There  are  many  sections  of  such  soil  in  Otter  Creek,  Harrison,  Honey 
Creek  and  Prairieton  Townships  The  tributary  valleys  have  a  rich  al- 
luvial soil,  but  it  is  largely  of  local  origin,  and  is  not  as  fine,  nor  as  open 
in  texture,  as  the  soils  of  the  main  valley.  Of  the  soils  mentioned  the 
alluvial  clays  of  the  flood  plains,  the  sands  of  the  terraces,  and  the  days 
of  the  uplands  constitute  the  great  bulk  of  the  soils  of  Vigo  County ;  the 
others,  while  occupying  considerable  areas,  make  up  but  a  small  per  cent, 
of  the  whole. 

A  specimen  of  the  alluvial  clay  of  the  flood  plain  from  a  depth  of 
about  two  feet  was  analyzed  by  Prof.  W.  A.  Noyea  with  the  following  re- 
sults :* 

Silica 66.11 

Alumina 13.78 

Water  (combined) 6.34 

Clay  base  and  sand 86.23 

Oxide  of  iron 5.35 

Lime 1.67 

Magnesia 1 .78 

Potash 2.11 

Soda 1.51 

Fluxes 12.06 

Total 98.2U 

The  sample  was  of  clay  that  is  used  by  the  Terra  Haute  Pressed  Brick 
Company  in  the  manufacture  of  a  good  grade  of  dry-pressed  brick,  and 
represents  the  purer  clays  of  the  flood  plain.  Nearer  the  river  there  is 
more  sand,  often  so  much  that  it  can  not  be  used  for  brick  making. 
Sometimes  the  clay  is  seamed  with  sand,  and  again  the  sand  and  clay  will 
be  quite  distinct,  though  near  each  other,  but  the  fine  sediments  brought 
in,  year  by  year,  soon  make  them  both,  sand  and  clay  alike,  rich  and 
productive  soils.  We  have  no  analysis  of  the  sandy  soils  of  the  terraces, 
but  a  simple  acid  test  shows  them  to  contain  quantities  of  lime.  The 
gravels,  coarse  and  fine,  which  appear  to  have  had  much  the  same  source 
as  the  soils,  contain  much  lime,  at  least  35  per  cent,  of  the  stones  are 
rounded  fragments  of  lime  rock.     These  soils  are  more  easily  worked 
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than  the  upland  days,  and  are  quite  as  productive,  and  will  in  general 
wear  longer ;  that  is,  will  produce  more  good  crops  in  successive  jean 
than  can  be  produced  on  the  clays. 

The  dense  forests  of  native  trees  and  the  prairies  with  their  rank 
growth  of  vegetation,  proclaimed  the  richness  of  the  soil  to  the  early 
settlers.  And  the  great  fields  of  corn  and  wheat,  the  market  garden 
products,  and  other  crops  that  have  contributed  so  much  toward  the 
wealth  of  the  county,  testify  to  the  value  of  the  soil  under  cultivation. 

ECONOMICAL    GEOLOGY. 

The  soils  of  Vigo  County  are  her  most  abundant  source  of  revenue. 
They  have  been,  are,  and  probably  always  will  be,  the  basis  of  her  ma- 
terial prosperity.  The  glacier  scoured  the  country  for  600  miles  in 
gathering  up  the  materials  for  our  soils.  These  somewhat  heterogenous 
materials,  rearranged  in  various  ways  by  wind  and  water,  and  enriched 
by  centuries  of  vegetable  mould,  constitute  the  widely  varying  soils  of 
Vigo  County. 

The  dense  forests  of  valuable  timber,  the  river  prairies  with  their  rank 
growth  of  forage  grasses  and  the  rich,  easily  cultivated  soils,  were  the 
chief  attractions  to  the  early  settlers  of  this  region. 

The  first  export  from  Vigo  County  was  perhaps  a  cargo  of  furs,  bnt 
the  first  and  most  important  one  to  the  early  settler  was  a  cargo  of  corn. 
The  corn  was  shipped  in  the  spring  on  fiat-boats,  usually  to  New  Orleans. 
These  flat-boats  were  made,  for  the  most  part,  of  yellow  poplar,  some- 
times called  white  wood  or  tulip  tree.  This  timber  grew  abundantly  in  the 
north  part  of  the  county  on  both  sides  of  the  river,  but  perhaps  the 
finest  and  largest  were  on  the  east.  The  building  of  flat-boats  for  the 
corn  and  pork  trade  made  great  inroads  upon  the  stock  of  yellow  poplar, 
so  great  that  one  frequently  bears  en  old  settler  speak  about  how  the 
flat-boat  trade  destroyed  the  yellow  poplar.  While  doubtless  this  valua- 
ble timber  was  used  in  a  wasteful  way  in  those  early  days  the  supply  was 
by  no  means  exhausted,  and  many  farmers  of  Vigo  County,  after  these 
many  years,  still  get  some  income  from  the  sale  of  yellow  poplar.  The 
black  walnut  was  perhaps  the  most  valuable  timber  tree  of  the  county. 
It  grew  abundantly  on  the  bottom  lands  as  well  as  on  the  uplands,  but 
those  growing  on  the  bottoms  were  larger  and  had  a  larger  proportion  of 
dark  or  heart  wood.  The  supply  is  mostly  gone,  but  in  its  day  it  was 
one  of  the  important  sources  of  revenue  to  the  county.  There  are  sev- 
eral different  kinds  of  oak  in  the  forests  of  the  county,  bat  perhaps  the 
most  valuable  is  the  white  oak.  It  grows  on  the  uplands  and  often  in 
the  creek  bottoms,  and  is  more  abundant  in  the  northern  portions  of  the 
county,  Fayette  Township  being  conspicuous  for  the  size  and  quality  of 
its  white  oaks.     White  ash,  hickory,  beech,  maple,  cottonwood,  elm  and 
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sycamore  all  grow  well  in  Vigo  County,  and  are  marketable  trees. 
There  are  many  acres  of  land  in  Vigo  that,  on  account  of  their  broken  and 
rugged  character,  could  hardly  be  made  good  plow  land  that  are  well 
adapted  to  the  growth  of  these  valuable  native  trees.  The  black  wal- 
nut, the  yellow  poplar,  the  linden  or  baeewood,  the  white  ash,  the  Cot- 
tonwood, hickory  and  sycamore  are  all  rapid  growers,  and  would  grow 
well  on  what  is  at  the  present  time  practically  waste  land.  A  growing 
crop  of  valuable  timber  trees  is  better  than  waste  lands. 

The  crop  of  Vigo  County  is  corn,  and  it  grows  best  on  the  flood  plains 
of  the  river  and  its  principal  tributaries.  The  wheat  and  hay  crops  are, 
perhaps,  next  in  importance,  while  market-garden  products  from  the 
lighter  sandy  soils  are  taking  a  leading  place.  The  grasses  of  Vigo 
County  have  made  her  pasture  lands  famous  among  stock  raisers,  and  it 
is  claimed  that  the  famous  blue  grass  of  Kentucky  was  imported  from 
Indiana. 

Coal. — The  second  most  important  natural  product  is  coal.  The  county 
is  rich  in  coal  of  a  good  quality.  Two  veins  have  been  mined  on  the 
west  side  of  the  river  and  three  on  the  east.  On  the  west  of  the  river 
there  seem  to  be  four  veins  of  coal.  Coal  "O"  outcrops  along  Coal 
Creek  and  at  other  places  in  Fayette  Township.  It  is  from  three  feet  to 
five  feet  in  thickness,  and  is  good  coal.  Id  the  eastern  part  of  the  town- 
ship it  lies  considerably  above  the  river  and  has  been  badly  cut  up  by 
erosion,  but  there  is  still  a  large  body  of  coal  in  this  vein  that  can  be 
mined  easily  and  cheaply  as  soon  as  markets  are  opened  and  shipping 
facilities  established. 

Coal  "N"  outcrops  along  Sugar  Creek  and  at  points  along  the  bluffs, 
west  and  northwest  of  Macksville.  It  is  known  as  Sugar  Creek  coal. 
From  the  south  part  of  Sec.  19-12-9,  for  over  three  miles  northeasterly, 
the  coal  is  nearly  horizontal,  being  about  the  level  of  high  water  in  the 
river.  To  the  north  and  south  of  this  region  the  coal  descends,  and  but 
little  is  known  of  its  thickness  and  character.  As  far  as  explored,  it  is  a 
good  strong  vein  from  four  feet  to  six  feet  in  thickness,  with  a  good  shale 
roof.  It  has  been  cut  out  to  some  extent  by  erosion,  but  there  is  reason 
to  think  that  "N"  is  a  good  workable  vein,  extending  over  ihe  greater 
part  of  Sugar  Creek  and  Fayette  townships.  CoaI"M"  does  not  outcrop 
in  Vigo  County  west  of  the  river,  and  has  never  been  mined  in  that  part  of 
the  county.  But  the  artesian  well  at  St.  Marys  shows  "M"  to  be  a  five- 
foot  vein,  with  a  good  roof,  only  65  feet  below  coal  "N."  The  well  drilled 
for  oil  just  west  of  Macksville  showed  this  vein  about  100  feet  below  the 
upper.  It  is  a  good  vein  at  Clinton,  and  while  coal  "  M  "  varies  consider- 
ably on  the  east  side  of  the  river,  we  have  reason  to  expect  that  "M"  is 
a  good  workable  vein  over  the  greater  portion  of  the  county  west  of  the 
river.  Much  that  has  been  said  of  coal  "M"  can  be  said  of  coal  "L," 
except  that  "L"  is  a  thicker  vein  and,  when  explored,  is  generally  more 
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uniform  than  "  M."  The  St.  Marys  well  shows  "  N  "  at  125  feet  below 
the  surface  as  five  feet,  "  M"  as  a  sis-foot  vein  190  feet  below  the  sur- 
face, and  "h"  as  a  tea-foot  vein  280  feet  deep,  so  that  three  workable 
veins  of  good  coal,  aggregating  21  feet  iu  thickness,  occur  west  of  the 
river.  The  strata  dip  toward  the  west,  so  that  the  coals  are  rather  deep 
in  the  western  part  of  the  county ;  but  the  quantity  of  coal  iu  these 
three  veins  underlying  Vigo  County  is  enormous. 

On  the  east  side  of  the  river  three  veins  have  been  worked  for  coal. 
The  upper  vein,  "  N,"  is  not  generally  a  strong  vein.  It  varies  consider- 
ably in  thickness,  but  is  usually  good  coal,  and  has  a  good  roof  of  sand- 
stone or  shale.  While  much  of  it  has  been  cut  away  by  erosion,  there 
are  still  thousands  of  acres  of  workable  coal  in  this  vein  on  the  east  of 
the  river. 

The  middle  vein  "M"  varies  widely,  from  six  feet  near  Lockport  to 
two  inches  near  Seeleyville. 

I  think  the  Alum  Gave  miues,  with  their  7  to  9  feet  of  coal,  are  on 
coal  "M,"  but  it  thins  out  rapidly  in  all  directions.  Near  Lockport  it 
dips  rapidly  toward  the  west  and  increases  rapidly  in  thickness.  Does 
this  change  continue  or  does  it  soon  thin  out?  We  hardly  know  what  to 
expect  of  coal  "  M  "  east  of  the  river,  but  it  must  surely  contain  a  great 
body  of  coal.  The  workable  coal  in  these  veins  is  mostly  south  of  the 
National  Road. 

The  big  vein  east  of  the  river  is  coal  "L."  North  of  the  National 
Road  it  lies  near  the  surface,  and  has  been  channeled  by  erosion  so  that 
fully  one-half  of  its  area  is  gone,  and  in  many  places  where  the  coal  is 
left  the  roof  has  been  destroyed  so  that  mining  is  difficult  or  impossible. 
It  varies  from  6  to  10  feet  in  thickness,  aud  while  the  slate  bauds  are  to 
be  substracted  from  this  mass,  there  is  still  left  a  "big  vein"  of  coal. 
It  outcrops  iu  many  places  in  Nevins  Township  and  has  been  mined  ex- 
tensively there.  It  is  a  strong  vein  from  Seeleyville  northward  to  Rose- 
dale,  Coxville,  Lyford  and  Clinton.  It  has  not  been  explored  very  fully 
south  of  the  National  Road,  but  several  drill  boles  indicate  that  it  is  a 
strong  vein  in  the  southern  part  of  the  county  as  well  as  in  the  northern. 

Below  coal  "  L"  come  the  block  coal  veins  of  Clay  County,  but  they 
have  diminished  somewhat  in  thickness  and  in  general  have  ceased  to  be 
block  coal,  bo  that  it  is  not  considered  profitable  to  mine  from  them. 
Southeast  of  Seeleyville  drillings  show  some  block  coal,  but  it  has  not 
been  fully  explored. 

The  data  are  not  at  band  for  estimating  with  any  degree  of  accuracy 
the  quantity  of  good  available  coal  in  Vigo  County.  But  with  "N" 
four  feet,  "M"  four  feet,  and  "  L"  six  feet,  with  "  O"  above  and  the 
block  coal  veins  below  the  coal  supply  of  the  county  seems  well  nigh  in- 
exhaustible. 
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Shale  and  Clay. — In  the  Twentieth  Report  on  the  Geology  of  Indiana 
the  origin,  composition ,  classification  and  usee  of  shales  and  clays  were 
discussed  somewhat  in  detail,  so  that  it  will  not  be  necessary  to  consider 
those  phases  of  the  subject  at  this  time. 

The  strati  graphical  column  of  Vigo  County  is  headed  by  a  thick 
stratum  of  shale  that  outcrops  in  great  cliffs  aloug  West  Little  Sugar 
Greek  in  sections  4,  9,  10  and  15  (township  12  north,  range  10  west)  and 
along  Coal  Creek  in  sections  14,  15  and  23  (township  13  north,  range  10 
west)  in  Fayette  Township.  In  these  localities  this  shale  is  fully  50  feet 
in  thickness.  The  great  body  of  this  bed  is  a  fine  aluminous  shale  of  a 
dark-blue  color.  On  Sugar  Creek,  toward  the  surface,  there  is  some  ad- 
mixture of  silica,  and  on  Coal  Creek  there  are  sandstones  and  sandy 
shales  of  considerable  quantity,  but  by  much  the  greater  portion  of  the 
Stratum  is  fine  shale. 

No  analysis  was  made  of  this  shale,  aud  I  have  never  seen  brick  made 
from  it,  but  there  is  no  doubt  but  that  it  will  make  building  brick,  pav- 
ing brick,  sewer  pipe  or  tiling  of  the  very  best  quality.  Below  this  bed 
and  above  Coal  "0"  there  is  a  bed  of  shale  from  30  to  50  feet  in  thick- 
ness. Some  times  this  shale  is  interstratified  with  limestone,  so  that  the 
thickness  of  good  shale  is  much  reduced,  but  generally  the  limestone 
forms  one  compact  stratum  with  a  bed  of  very  fine  aluminous  shale  be- 
low it,  as  on  Coal  Creek,  near  the  gravel  road,  on  section  20,  township  13 
north,  range  9  west,  and  similar  outcrops  occur  on  sections  6,  9  and  17, 
same  town  and  range.  This  shale  is  of  a  lighter  color  than  the  Upper, 
and  seems  to  be  freer  from  silica.  Between  Coals  "O"  and  "N"  there 
are  three  shales,  one  above  the  limestones,  one  between  them,  and  one 
below.  The  upper  shale  on  the  southwest  quarter  of  section  19- 
12-9,  and  on  section  25,  township  12  north,  range  10  west,  is 
above  the  limestones,  while  Thorpe's  sbale  on  southeast  section  23-12—10 
is  between  the  limestones,  and  the  shale  of  the  Terre  Haute  Brick  and 
Pipe  Company  on  section  18-12-9  is  below  the  limestones.  Specimens 
of  the  upper  shale  from  William  Larimer's  place  on  section  25  were  made 
into  bricks  with  a  Boyd  dry  press  machine,  and  some  were  burned  for 
building  brick,  and  some  for  pavers.  They  are  excellent  brick.  The 
building  brick  are  of  a  rich  dark-brown  color,  uniform  throughout,  have 
a  clear  metallic  ring,  did  not  shrink  much  in  burning,  and  did  not  warp, 
and  they  are  tough,  not  chipping  easily.  Architect  Floyd,  of  Terre 
Haute,  said  of  them,  "that  no  finer  brick  were  ever  laid  in  Terre  Haute, 
and  that  they  were  worth  130.00  per  thousand,  as  well  as  one  dollar  was 
worth  another." 

The  paving  bricks  shrunk  considerably  in  burning,  but  did  not  warp. 
Tbey  are  hard  and  tough,  and  absorb  but  little  moisture.  One  of  these 
brick,  tested  for  strength  by  Prof.  Malverd  A.  Howe,  at  the  Rose  Poly- 
technic shops,  gave  the  following  results : 
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"A  brick  from  Vigo  County  shale.  Cross  breaking  test.  Area  of  cross 
section  8.49  inches,  supported  on  knife  edges  six  inches  apart;  the  force 
applied  by  knife  edge  midway  between  the  supports,  using  the  Rieble 
testing  machine.  The  brick  broke  under  a  pressure  of  6,040  pounds, 
showing  a  strength  per  square  inch  of  2,900  pounds.  In  the  compression 
test  the  brick  was  on  cast-iron  supports,  with  pine  bedding.  Area,  6.27 
inches.  The  specimen  cracked  at  88,000  pounds  and  failed  at  95,500 
pounds,  showing  a  strength  per  square  inch  of  15,230  pounds.  A  brick 
made  from  the  bottom  land  clay  used  by  the  Terre  Haute  Pressed  Brick 
Company,  when  subjected  to  the  same  tests,  showed  a  cross- breaking 
strength  of  1,300  pounds  per  square  inch,  and  a  compression  strength  of 
11,940  pounds  per  square  inch.  Another,  composed  of  one-third  shale 
from  Sec  25,  and  two-thirds  bottom  land  clay,  showed  a  cross- breaking 
strength  of  1,710  pounds  per  square  inch."  The  Terre  Haute  Brick  and 
Pipe  Company  are  making  brick  and  tile  from  shale  that  lies  immediately 
above  Coal  "N."  Their  bank  is  on  the  N.  E.  N.  E  See.  18-12-9. 
They  make  paving  brick  by  the  stiff  mud  process,  some  of  which  are  re- 
pressed. These  bricks  are  of  excellent  quality,  as  shown  by  the  follow- 
ing tests  made  by  Prof.  M.  A.  Howe,  for  George  H.  Simpson,  city  en- 
gineer of  Terre  Haute,  who  attempted  to  select  average  (not  the  best) 
brick  for  the  tests.  The  brick  were  supported  on  rounded  knife  edges 
six  inches  apart,  and  force  applied  through  a  knife  edge  acting  midway 
between  supports.  Cne  brick  with  a  cross-section  of  2.37x4  inches  and 
another  of  2  44x4  inches,  when  lying  on  the  side,  showed  a  cross-break- 
ing strength  of  2,630  and  2,240  pounds  per  square  inch,  respectively. 

In  another  test,  brick  from  the  same  factory  had  a  breaking  strength 
of  2,720,  2,780,  3,360,  1,820,  2,170,  2,310  and  3,530  pounds  per  square 
inch.  A  brick  from  the  river  clay,  subjected  to  the  same  test,  showed  a 
cross-breaking  strength  of  1,440  pounds  per  square  inch.  Some  common 
soft  mud  brick,  from  bottom-land  clay  in  the  south  part  of  Terre  Haute 
and  burned  hard,  showed  a  cross- breaking  strength  of  570,  540,  S90.and 
920  pounds  per  square  inch,  and  a  compression  strength  of  1,410  and 
2,010  pounds  per  square  inch.  A  brick  two  thirds  shale  and  one  third 
bottom-land  clay  showed  a  cross-breaking  strength  of  1,200  and  a  com- 
pression strength  of  5,070  pounds  per  square  inch.  Brick  made  by  the 
T.  H.  B.  and  P.  Company,  subjected  to  the  absorption  test,  showed,  after 
forty-eight  hours  in  the  water,  .7,  .7  and  .22  per  cent,  of  absorption, 
while  the  brick  from  the  alluvial  clay  showed  4.34  per  cent ,  and  a  Vee- 
dereburg  brick  1.08  per  cent.  These  tests  show  that  at  least  some  of  the 
shales  of  Vigo  County  make  good  brick  of  the  very  highest  quality.  The 
shale  between  the  limestones  is  of  excellent  quality,  but  it  probably  is 
not  as  available  as  tbe  shale  above.  This  shale  extends  over  a  consider- 
able area,  but  is  of  no  great  thickness.  The  12-foot  outcrop  on  Sec.  23- 
12-10  is  the  thickest  I  have  seen.     The  great  shale  deposit  of  Vigo 
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County  is  the  body  of  shale  lying  over  coal  "  N  "  on  both  sides  of  the 
river.  The  cliff  of  fine  shale  at  Durkey'e  Ferry,  the  shale  bank  of  the 
Terre  Haute  Brick  and  Pipe  Company,  the  cliff  of  shale  along  the  south 
branch  of  Honey  Creek,  along  Stone  Quarry  Creek  and  the  fine  shale 
near  Lockport  all  belong  to  the  same  bed.  The  tests  made  of  the  Terre 
Haute  Brick  and  Pipe  Company's  brick  show  that  this  sbale  west  of  the 
river  is  of  good  quality.  The  brick  from  this  shale  are  not  of  as  dark 
color  as  those  made  from  the  shale  above  the  limestones. 

On  the  N.  W.  £  of  Sec.  6-10-8,  Pierson  Township,  there  is  a  fine  clifi 
of  this  shale,  known  as  the  "Paint  Mine."  The  shale  is  pulverized,  bar- 
reled and  shipped  to  different  parts  of  the  country  to  be  used  as  a  body 
for  paints.  The  company  has  worked  under  difficulties  of  various  kinds, 
but  no  fault  has  ever  been  found  with  the  material  it  sends  out.  The 
industry  seems  destined  to  grow  in  importance  as  the  value  of  the  shale 
comes  to  be  appreciated.  In  this  locality  there  are  several  ironstone 
bands  in  this  shale,  with  mauy  nodulesof  the  same  material.  One  owner 
of  the  quarry  used  to  make  hone  stones  from  these  clay  ironstone  layers 
that  were  of  the  finest  quality.  They  were  known  as  the  "  Fera  hone 
stones."  The  shale  from  this  locality  makes  good  brick,  but  they  are 
light  in  color.  If  the  ironstone  were  crushed  with  the  shale,  the  mass 
would  doubtless  make  a  brick  of  good  color  and  great  strength.  .  There 
are  several  outcrops  of  this  shale  in  Pierson,  Riley  and  Honey  Creek 
Townships,  and  some  in  Nevina  Township.  This  shale  is  everywhere  a 
fine  aluminous  shale,  generally  thick  bedded  and  easy  of  access  in  scores 
of  localities. 

There  is  a  cliff  of  fine  shale  on  the  S.  W.  i  Sec.  17-10-9,  but  I  am  not 
sure  whether  it  is  above  or  below  coal  ' '  N."  But  on  the  north  half  of 
Bee.  13-11-9,  Honey  Creek  Township,  there  is  an  outcrop  of  sbale  with 
overlying  sandstone,  which  seems  to  lie  above  coal  "N."  Below  it  is  a 
fine  shale,  which  graduates  upward  into  a  fragile  reddish  sandstone. 
Specimens  taken  so  as  to  represent  the  average  of  the  bluff,  both  sand 
and  shale,  were  sent  to  H.  S.  Grimes,  Portsmouth,  Ohio,  who  had  them 
made  into  "  Hall  block"  pavers.  When  be  sent  the  brick  to  me,  Mr. 
Grimes  wrote  "  that  there  never  was  a  better  brick  made."  They  were 
of  a  rich  brown  color  and  apparently  in  every  way  a  first-class  brick. 
They  were  considerably  lighter  than  the  ordinary  block  and  somewhat 
larger,  as  they  did  not  shrink  in  burning. 

There  are  good  shales  at  several  points  in  Nevins  Township,  both  above 
and  below  coal  "  L,"  but  I  have  not  been  able  to  study  them  in  detail. 

The  common  mud  brick  used  in  Terre  Haute  are  made  mostly  by 
hand  from  alluvial  clays  from  tbe  flood  plains  of  the  river.  This  ma- 
terial varies  widely  iu  composition,  and  never  makes  a  really  first-class 
brick  although  they  may  surpass  many.  Some  portions  of  these  alluvial 
deposits  make  excelleut  dry  pressed  building  brick,  but  does  not  make  a 
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first-class  paver,  as  the  tests  already  made  seem  to  show.  Clays  from 
which  common  building  brick  may  be  made  abound  everywhere  on  the 
uplands  of  the  county.  Some  of  the  shale  would  certainly  be  valuable 
for  the  manufacture  of  at  least  the  lower  grades  of  pottery.  A  deposit 
of  fine  clay  on  Sec.  22-12-10  is  said  to  be  suitable  for  encaustic  tiling 
and  high  grade  pottery  waxes.  A  partial  analysis  of  this  clay  by  Prof. 
W.  A.  Noyes  is  as  follows : 

Silica 50.36 

A  lamina 15.08 

Oxide  of  iron 4.45 

Loss  by  ignition 13.98 

83.87 

Undetermined  substances 16.13 

100.00 

Prof.  Noyes  says  that  the  undetermined  substances  appear  to  consist 
largely  of  lime.  The  clay,  he  thinks,  may  be  of  value  for*  earthenware 
and  similar  products. 

Sandstone. — There  is  an  abundance  ot  sandstone  in  the  county,  but 
little,  if  any,  of  it  is  good  for  building  purposes.  In  the  eastern  portion 
of  Fayette  Township,  along  the  bluffs,  small  quantities  of  very  good 
Bandstone  may  be  found,  but  such  masses  are  not  extensive  enough  to 
make  the  quarrying  of  it  profitable.  Sandstone  has  been  quarried  at 
two  or  three  places  along  Coal  Creek  and  on  a  little  creek  in  the  8.  W. 
corner  of  Sec.  28-13-9,  and  perhaps  in  other  places  along  the  bluffs. 
It  has  also  been  quarried  at  different  places  on  the  east  side  of  the  river, 
but  merely  for  neighborhood  use. 

The  sandstone  above  coal  "  L  "  is  a  coarse-grained,  silicious  sandstone 
that  is  sometimes  a  very  handsome  stone.  At  Coxville,  Parke  County, 
this  stone  pulverizes  into  a  very  valuable  glass  sand.  Over  coal 
"  L  "  at  Seeley  ville  there  is  over  40  feet  of  this  sandstone  that  seems  to 
be  of  exceptional  purity.  After  the  coal  is  taken  out  the  sandstone  can 
be  sloped  down  and  raised  to  the  crusher  quite  as  cheaply  as  if  it  were 
in  a  cliff. 

Limestone. — There  is  a  double  limestone  above  coal  "  N,"  west  of  the 
river,  and  a  limestone  over  coal  "  SI,"  east  of  the  river,  and  one  over 
coal  "  O,"  in  Fayette  Township.  The  limestone  above  coal  "  O"  is  gen- 
erally so  disseminated  through  the  shale  that  it  does  not  form  a  quarry 
rock.  But  in  the  top  of  the  hill  on  8.  W.,  Sec.  20,  it  forms  a  ledge  of 
fine,  compact,  clayey  limestone  about  three  and  one-half  feet  in  thick- 
ness. I  could  form  no  idea  of  its  extent.  Some  limestone  has  been 
quarried  from  the  bluffs  in  the  eastern  part  of  Fayette,  but  it  was  simply 
for  local  use.  Some  has  been  quarried  from  S.  W.  \  Sec.  19-12-9,  but 
the  most  extensive  quarry  was  on  N.  E.,  Sec.  15-11-10,  in  the  south 
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part  of  Sugar  Creek  Township,  where  rock  was  taken  out  for  use  in  im- 
proving the  river.  On  the  east  of  the  river  considerable  atone  wag 
quarried  along  Honey  Creek  near  Lockport  for  use  in  improving  the 
National  Road,  and  occasionally  for  domestic  purposes.  I  know  of  no 
limestone  that  has  ever  been  burned  for  lime. 

Trm  Ore*. — In  the  shales  of  the  coal  measures  iron  carbonate  mixed 
with  clay  is  often  common.  It  is  known  as  kidney  iron  ore  or  clay  iron- 
stone. Tbis  form  of  iron  ore  is  abundant  in  the  shales  overlying  coal 
"  N."  It  occurs  in  nodular  masses  and  in  distinct  layers  or  strata. 
Whea  the  Blast  Furnace  at  Terre  Haute  was  in  operation  hundreds  of 
loads  of  this  material  were  brought  to  the  furnace  every  year.  The 
stones  were  thrown  out  of  the  creek  bed  during  the  summer  and  hauled 
to  the  furnace  during  the  fall  and  winter.  While  not  productive  of  much 
revenue,  these  iron  stones  are  worth  preserving. 

Other  Minerals  and  Ores. — Governor  William  Henry  Harrison,  in  a 
letter  dated  December  10,  180°,  to  the  Secretary  of  War,  regarding  a 
treaty  with  the  Kickapoo  Indians,  says :  "  I  was  extremely  anxious  that 
the  cession  should  have  extended  to  the  Vermillion  River.  This  small 
tract  of  about  twenty  miles  square  is  one  of  the  most  beautiful  that  can 
be  conceived,  and  is,  moreover,  believed  to  contain  a  very  rich  copper 
mine.  The  Indians  were  so  extremely  jealous  of  any  search  being  made 
for  this  mine  that  the  traders  were  always  cautioned  not  to  approach  the 
hills  that  are  supposed  to  contain  this  mine.  I  know  there  are  indi- 
viduals who  have  turned  their  attention  toward  tbis  mine,  and  will 
probably  prevail  upon  the  Indians  to  sbow  them  the  mine."  He  then 
urges  that  the  Government  take  immediate  steps  to  secure  this  tract  of 
land.  The  tract  mentioned  included  a  portion  of  Vigo  County  west  of 
the  river. 

This  old  tradition  is  still  alive,  and  has  grown  somewhat.  The  mine 
now  contains  silver,  as  well  as  copper,  and  is  talked  of  in  secret  and  with 
bated  breath,  as  if  there  was  still  danger  attending  upon  the  approach 
toward  those  bills.  The  copper  consisted  of  specimens  of  native  copper, 
brought  by  the  glacier,  of  which  many  have  been  found  in  Vigo,  Ver- 
million and  Parke  Counties.  I  have  one  weighing  19f  pounds,  found  in 
Parke  County,  that  haa  on  it  well  defined  glacial  striae.  The  silver  is  the 
whitest  kind  of  iron  pyrites,  so  common  in  the  shales  of  the  coal  measures. 
No  capper,  silver,  nor  gold  has  ever  been  found  in  paying  quantities  in 
connection  witb  coal  formations,  and  we  can  not  hope  to  find  them  in 
Vigo  County. 

Mineral  OU. — Oil  seems  to  be  abundant  in  the  deep  strata  of  Vigo 
County  and,  when  found,  is  a  source  of  considerable  revenue.  It  seems 
probable  that  at  no  distant  day  a  more  extensive  field  may  be  opened, 
and  the  production  of  oil  become  one  of  the  important  industries  of  Vigo 
County. 
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Natural  Qat. — The  flow  of  natural  gas  was  so  utrong  from  some  of  the 
artesian  wells  that  many  have  thought  that  we  are  in  the  gas  belt,  but  as 
yet  it  has  not  been  found  in  paying  quantities.  ' 

Sulphur  Water. — The  sulphur  water,  bo  abundant  from  the  artesian 
wells,  is  a  valuable  medicinal  agent  It  is  especially  useful  in  rheumatic 
complaints,  and  many  other  ailments  are  benefited  by  the  use  of  this 
water  for  bathing  or  drinking. 

ARCHAEOLOGY. 

The  relics  and  remains  of  ancient  pre-historic  peoples  are  found  in 
many  parts  of  the  earth.  The  river  and  its  larger  tributaries  abound- 
ing with  food  fishes  and  mussels,  the  forests  and  prairies  crowded 
with  game  birds  and  animals  that  were  valuable  for  their  flesh,  skins  or 
fur,  and  the  rich,  easily  tilled  soil  of  the  readily  accessible  second  bottoms 
made  Vigo  County  and  vicinity  a  favorite  dwelling  place  for  primitive 
man.  When  the  French  traders  penetrated  these  regions  they  found 
Indian  villages  on  the  Terre  Haute  Terrace,  and  evidences  that  they  had 
been  occupied  for  uncounted  centuries. 

As  the  region  was  more  carefully  explored,  the  remains  of  an  ancient, 
and  apparently  a  different  people,  were  found — a  people  whose  historic 
records  are  limited  to  fragments  of  bones,  bits  of  charcoal,  broken  pottery- 
ware  and  masses  of  kitchen  refuse— to  implements  of  bone,  flint  and  stone, 
to  desecrated  shrines  and  violated  tombs. 

These  people  are  known  as  the  "Mound  Builders,"  because  of  the 
great  number  of  earth  mounds  which  they  built  and  used  for  various  pnr 
poses.  The  most  numerous  are  the  burial  mounds,  and  these  are  gener- 
ally the  smallest  in  sue.  In  addition  to  the  burial  mounds  there  were 
temple  or  sacrificial  mounds,  and  lookout  or  signal  mounds.  The  burial 
mounds  are  usually  artificial  and  so  are  the  sacrificial  mounds,  but  the 
signal  mounds  are  often  partly  natural. 

There  are  in  Vigo  County,  perhaps,  300  mounds.  In  Otter  Creek 
Township  there  is  a  group  of  mounds  on  the  edge  of  the  terrace  in  the 
8.  W.  J  of  Sec.  11-13-9.  The  largest  one  of  this  group  is  about  10  feet 
high,  50  feet  in  diameter  at  the  base,  and  about  20  feet  in  diameter  on 
the  summit.  On  this  mound  several  oak  trees  were  growing.  A  large 
one  that  bad  been  cut  down  showed  203  rings  of  annual  growth.  The 
terrace  at  this  place  rises  about  50  feet  above  the  flood-plain,  and  at 
present  is  about  one  mile  from  the  river.  There  are  a  few  small  mounds 
on  the  west  bluff  of  Otter  Creek  in  the  N.  E.  £  Sec.  27  nearly  50  feet 
above  the  creek.  There  are  a  few  mounds  on  the  prairie  near  Fort  Har- 
rison, in  the  S.  W.  J  Sec.  8  and  S.  E.  {  Sec.  4  of  Harrison  Township. 
There  are  mounds  in  the  S.  E.,  8.  E.  Sec.  32-12-9,  on  the  N.  E.,  8.  E. 
and  8.  W.  quarters  Sec.  5-11-9,  on  S.  fraction  Sec.  6,  and  N.  W.  ±  Sec.  7- 
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11-9,  these  forming  a  group  of  more  than  100  mounts,  extending  for  two 
miles  along  the  edge  of  the  terrace  which  rises  from  30  to  40  feet  above 
the  flood-plain.  The  mounds  of  this  group  vary  greatly  in  size,  from  30 
feet  in  diameter  and  an  elevation  of  six  feet,  down  to  five  feet  in  diame- 
ter and  one  foot  in  elevation.  Many  of  this  group  have  been  obliterated 
by  cultivation.  There  are  a  few  mounds  about  nine  miles  south  of 
this  group  on  the  N.  E.  J  See.  9,  Tp.  10  N.  R.  10  W.,  on  ground  that 
just  rises  above  high  water.  Another  group  of  interesting  mounds  is 
situated  in  the  valley  of  Prairie  Creek  on  the  N.  W.  £,  N.  W.  i  Sec.  28, 
and  the  8.  i  Sec.  21,  and  on  the  S.  E.  ±,  S.  E.  J  Bee.  20,  Tp.  10  N.,  R. 
10.  W.  Some  of  these  are  just  above  high  water,  while  others  are  on 
the  hillside  at  least  40  feet  above  the  floods.  In  the  S.  E.  corner  of  Sec. 
29,  Prairie  Creek  Township,  there  is  a  hill  or  mound  about  fifty  feet  high 
which  seems  to  have  been  a  point  of  the  bluff  that  was  topped  out  by  the 
mound-builder  and  uBed  as  a  signal  mound.  The  summit  has  been  used 
as  a  burial  place,  but  probably  by  tribes  of  a  later  date  than  those  who 
uaed  the  mound  for  signal  purposes. 

In  Sullivan  County,  south  of  this  mound,  there  are  several  large 
mounds,  rising  to  an  elevation  of  about  75  feet  above  the  flood  plain,  and 
from  25  to  30  feet  above  the  terrace.  About  one-half  mile  back  from 
the  edge  of  the  terrace,  on  the  N.  E.  J  Sec  8  9-10,  there  is  one  that  has 
an  elevation  of  about  40  feet,  a  length  from  east  to  west  of  about  400 
feet,  and  from  north  to  south  of  about  300  feet.  It  is,  perhaps,  the 
largest  and  most  symmetrical  mound  in  the  State.  These  large  mounds 
were,  perhaps,  burial  mounds,  but  they  have  never  been  explored.  Two 
on  the  edge  of  the  terrace,  on  Sees.  6  and  7,  might  have  been  signal 
mounds.  But  why  so  near  each  other  ?  Why  little  mounds  for  20  miles 
through  Vigo  County,  and  then  a  few  large  mounds  without  little  ones? 
On  the  top  of  the  one  on  Sec.  6  there  is  a  secondary  mound  in  which 
was  a  stone  grave  containing  several  skeletons.  These  may  have  been 
the  remains  of  later  tribes. 

On  the  west  side  of  the  river  there  are  mounds  on  Sec.  34-15-9,  six 
miles  north  of  the  county  line,  and  some  on  Brouilett's  Creek,  in  some 
of  which  were  stone  graves.  But  the  only  ones  in  Vigo  County  are  a 
small  group  on  the  second  bottoms  near  Macksville.  Just  south  of 
Darwin,  scross  from  the  big  mounds  of  Sullivan  County,  there  is  a  large 
group  of  rather  small  but  symmetrical  mounds.  Bones  from  these 
mounds  are  badly  decayed.  It  is  seldom  that  a  bone  is  found  in  a  good 
state  of  preservation,  while  bones  from  the  stone  graves  at  Merom,  in 
Sullivan  County,  are  often  well  preserved. 

If  these  300  mounds  represent  all  the  burials,  then  the  Mound  Build- 
ers made  but  a  short  stay  in  this  vicinity  and  occupied  but  a  small  por- 
tion of  its  area.  If  tbey  represent  the  burials  of  the  priest  and  ruling 
families  only,  still  their  stay  must  have  been  comparatively  brief.     Bones 
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of  men,  women  and  children  have  been  found  in  these  mounds,  indicat- 
ing that  they  were  family  burial  places.  If  these  mounds  do  not  rep- 
resent all  the  burials,  how  were  the  remains  of  other  families  disposi  d 
of?     Possibly  they  were  buried,  but  the  evidence  of  this  is  not  very  <■]«  r. 

The  large  group  along  the  terrace  in  Sees.  32,  5,  6  and  7,  mainly 
in  Honey  Creek  Township,  are  nearer  the  river  than  any  of  the  others, 
aud  this  location  may  possibly  indicate  that  the  river  flowed  along  the 
terrace  when  the  mounds  were  built,  as  it  docs  now,  and  that  thay  were 
built  at  a  comparatively  recent  date.  The  Lcalion  of  some  of  the 
mounds  along  Prairie  Creek,  and  of  the  mounds  below  Darwin,  seem 
to  point  toward  the  same  conclusion. 

On  the  N.  E.  },  N.  E.  £  Sec.  29-10-10,  there  are  the  remains  of  an 
ancient  pottery.  The  fragments  of  pottery  scattered  through  the  soil, 
over  a  considerable  area,  indicate  that  it  was  quite  an  extensive  affair. 

Many  of  the  smaller  mounds  have  been  opened,  that  is  a  hole  has  been 
dug  in  the  center  of  the  summit.  Very  frequently  portions  of  skeletons 
have  been  found,  but  none  in  a  gord  state  of  preservation.  One  skull, 
taken  from  a  mound  on  Sec.  21-10-10,  bad  the  marks  of  an  idiot's 
skull,  so  that  unfortunates  or  imbeciles  are  not  the  exclusive  product  of 
civilization.  Besides  the  bones  of  the  Mound  Builder  and  the  mounds 
that  were  built  over  them,  some  evidences  of  his  skill,  industry,  habits, 
enterprise,  etc.,  have  been  found.  Among  them  are  stone  axes,  stone 
celts  or  hatchets,  flint  implements,  as  arrow  points,  spear  heads  and 
rimmers,  ornaments  of  copper,  mica,  galena,  hematite,  of  shells  and 
bones,  pipes  of  stone  and  slate,  and  catlinite,  a  discoidal  stone  of  sym- 
metrical form,  made  from  a  quartzite  pebble,  etc.  These  implements 
aad  ornaments  indicate  considerable  skill  and  intelligence,  industry  and 
energy,  and  that  the  makers  were  possessed  of  no  mean  artistic  ability. 
The  copper,  galena,  mica,  slate  and  hematite  indicate  extensive  commer- 
cial relations.  The  pipes  tell  the  story  of  raising  tobacco,  of  crude  ag- 
riculture and  dreamy  contemplation. 

The  remains  of  the  Mound  Builder  found  in  Vigo  County  perhaps  add 
nothing  to  our  knowledge  of  these  ancient  people,  but  they  confirm  in 
many  respects  the  conclusions  arrived  at  from  the  study  of  relics  found 
in  other  localities.  Who  were  the  Mound  Builders?  Where  did  they 
come  from,  and  what  became  of  them?  It  does  not  seem  possible  for  us 
to  find  out  the  history  of  these  people.  The  following  seems  a  probable 
account  of  thera.  These  people  came  from  the  western  plains  into  the 
forests  and  prairies  of  the  Ohio  Valley.  They  had  made  considerable 
advance  in  culture,  lived  in  communities  under  settled  forms  of  govern- 
ment and  religion.  Agriculture  and  commerce  were  important  indus- 
tries. The  custom  of  building  mounds  was  unique ;  it  seems  to  have 
been  developed  in  the  Ohio  Valley,  and  never  was  practiced  to  any  ex- 
tent elsewhere.     The  rich  soils  of  the  river  valleys  yielded  an  abundant 
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return  for  their  labor,  bat  the  rank  growth  of  native  vegetation  made 
agriculture  a  more  arduous  industry  than  in  the  drier  regions  of  their 
ancestral  home.  With  crude  and  inefficient  tools,  and  without  domestic 
animals,  it  was  difficult  to  defend  the  growing  crops  from  the  vigorous 
natural  vegetation.  There  was  an  abundance  of  game  and  fish,  wild 
fruits,  berries  and  edible  roots  growing  everywhere.  Surrounded  by 
such  a  wealth  of  natural  products,  more  and  more  of  the  people 
became  fishermen  and  hunters.  Agriculture  was  neglected,  the  towns 
were  deserted,  forms  of  culture  were  dropped,  till  finally  they  sank  to 
the  level  of  surrounding  tribes,  and,  broken  up  by  cruel,  savage  warfare, 
were  gradually  destroyed  or  absorbed  by  neighboring  people.  Primitive 
man  has  seldom  practiced  agriculture  successfully  in  a  forest  region. 
Whatever  may  be  their  history,  we  must  ever  feel  a  lively  sympathy  for 
this  people,  who,  outstripping  their  contemporaries,  came  very  near 
making  a  permanent  advancement ;  then,  overcome  by  their  environ- 
ment, gradually  dropped  out  of  the  race  and  sank  into  oblivion. 


In  the  preparation  of  this  report  I  am  much  indebted  to  the  writings 
and  personal  advice  of  Frank  Leveret,  of  the  United  States  Geological 
Survey;  of  Frank  B.  Taylor,  of  Fort  Wayne,  and  of  Prof.  C.  K. 
Dryer,  of  Terre  Haute.  I  am  also  indebted  to  J.  Smith  Talley,  S.  M. 
Reynolds,  Martin  Deill,  Tims,  and  John  Broadhurst,  Dr.  S.  McCleland, 
Duncan  McCnllum,  and  to  many  others,  who  have  kindly  aided  me  in 
every  way  possible. 
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"  How  ineffably  vast  and  how  hopelessly  infinite  is  the  study  of  nature ! 
If  ft  mere  dilettante  observer  like  myself— a  saunterer  who  gathers  posies 
and  chronicles  butterflies  by  the  wayside  for  the  pore  love  of  them — were 
to  tell  even  all  that  he  has  noticed  in  passing  of  the  manners  and  habits 
of  a  single  weed — of  its  friends  and  its  enemies,  its  bidden  guests  and 
its  dreaded  foes,  its  attractions  and  its  defenses,  its  little  life  history  and 
the  wider  life  history  of  its  race  -he  would  fill  a  whole  book  up  with 
what  he  knows  about  that  one  little  neglected  flower ;  and  yet  he  would 
have  found  out  after  all  but  a  small  fraction  of  all  that  could  be  known 
about  it,  if  all  were  ever  knowable." — Grant  Allen. 
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Many  catalogues  of  the  flowering  plants  of  different  localities  in  tbJ* 
and  other  States  have  appeared  in  recent  years,  each  varying  much  in 
the  nature  of  the  information  contained.  Some  were  mere  lists  of  scien- 
tific names.  Others  contained  much  valuable  information  regarding  the 
variations,  and  habitat  of  the  plants  recorded.  All  added  more  or  less 
to  the  known  geographical  distribution  of  plants. 

My  reasons  fer  preparing  and  publishing  the  present  list  are  several : 

Firtt. — The  botany  of  any  region  is  closely  related  to  the  geology 
thereof,  and  no  better  place  could  probably  be  found  for  the  printing  of 
a  catalogue  of  the  flora  of  Vigo  County  than  immediately  succeeding  the 
foregoing  report  and  map  of  the  geology  of  that  county  prepared  by  Dr. 
Scovell. 

Second. — During  a  seven  years'  residence  of  the  county  a  large  number 
of  notes  relating  to  the  variation,  distribution,  and  comparative  abun- 
dance of  the  flowering  plants  were  collected.  As  no  flora  of  the  county 
has  ever  been  published,  and  as  the  State  Normal  School  is  located  at 
Terre  Haute,  it  was  thought  that  a  list,  with  such  notes  added,  might  be 
of  aid  to  future  students  of  botany  in  that  institution. 

Third.  —  Many  indigenous  plants  once  common  in  western  Indiana  are 
becoming  rare  or  have  already  disappeared.  They  could  not  withstand 
our  modern  civilization.  In  the  words  of  Thoreau:  "The  Indian  stood 
much  nearer  to  wild  nature  than  we.  The  noblest  quadrupeds,  the 
largest  fresh  water  fish,  some  of  the  wildest  and  noblest  birds  and  the 
fairest  flowers  have  receded  as  we  advanced,  and  we  have  but  the  moat 
distant  knowledge  of  them." 

From  the  primitive  fauna  of  Vigo  County  have  disappeared  the  buf- 
falo, bear,  wolf,  panther,  elk,  deer,  wild  turkey,  ivory-billed  wood- 
pecker, paroquet,  wild  pigeon,  rattlesnake  and  copperhead,  together  with 
the  noble  red  man,  the  one  time  contemporary  and  lord  of  them  all. 
From  its  flora  will  soon  be  stricken  the  yellow  lady's  slipper  and  showy 
orchis,  the  wild  orange  red  and  turk's  cap  lilies,  the  yellow  puccapn  and 
blue  cohosh,  the  ginseng  and  squill,  the  nelumbo  and  white  water  lily, 
the  blaek  walnut  and  yellow  poplar,  all  of  which  were  once  abundant ; 
while  already  many  flowers  which  once  decked  with  their  brilliant  and 
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varied  colon  all  the  prairies  on  either  side  of  the  Wabash  River,  have 
wholly  disappeared,  and,  in  their  stead,  we  find  those  coarse,  unsightly 
weeds  of  civilization — aliens  from  a  foreign  shore — which  have  ever  ac- 
companied the  white  man  on  his  westward  march.  The  native  plants, 
now  rare,  will  soon  have  wholly  disappeared  from  the  flora  of  the  county. 
That  a  permanent  record  of  that  flora,  as  it  now  exists,  may  be  accessi- 
ble to  future  generations,  is  the  principle  reason  for  the  preparation  of 
the  present  list. 

TOPOGRAPHY    AND   SOILS  OF   VIGO   COOSTY. 

The  number  and  variety  of  the  flowering  plants  of  any  region  are  de- 
termined very  largely  by  the  nature  of  the  topography  and  the  character 
of  the  soils,  as  well  as  by  the  latitude,  mean  annual  temperature,  etc. 
The  topography  of  Vigo  County  is  a  varied  one.  The  Wabash  River 
flows  through  its  northwestern  corner,  and  in  many  places  its  bottoms, 
which  are  usually  overflowed  each  season,  are  two  to  four 
miles  wide.  Embraced  within  the  area  of  these  alluvial  bot- 
'  torn  lands  are  numerous  sloughs  and  ponds,  some  of  them 
covering  an  area  of  40  to  80  acres,  whose  waters  are  replenished  by  each 
annual  overflow.  Within  the  waters  or  about  the  muddy  or  sandy  mar- 
gins of  these  ponds  grow  many  plants  rarely  found  in  other  portions  of 
the  State  or  not  hitherto  recorded  from  within  its  bounds.  Some  of  the 
more  notable  of  these  are  the  Upright  Bur-head,  Echivodorua  cordifoliug 
(L);  Swamp  Horsetail,  Eqimetum  fluviatUe  L. ;  Water  Milfoil,  Myri- 
ophyllum  verticillatum  L  ;  Pondweed,  Potamogeton  spiriting  Tuckerm. ; 
Ca'cbfly  Grass,  Homaloeendirus  lenticxdaris  (Micha.)  ;  Columbia  Wolffia, 
Wolffia  columbiana  Karat.  ;  Sandwort,  Armaria  serpyllijotia  L.,  and 
Downy  Poplar,  Popvlus  helerophylia  L. 

Bordering  these  lowland  bottoms  on  the  east  side  of  the  river  are  level 
river  terraces,  or  prairies  varying  in  width  from  three  to  eight  miles.  In 
some  places,  as  near  the  Five-Mile  Pond,  north  of  Terre 
these  terraces  rise  higher  and  more  abruptly  than 
elsewhere,  and  the  soil  both  on  the  slope  and  on  the  level 
above  is  very  sandy.  In  such  localities  certain  plants  are 
found  which  have  been  recorded  elsewhere  in  the  State  only  from  the 
sand  dunes  along  its  northern  border.  Among  such  may  be  mentioned 
the  Diffuse  Panicum,  Panieiim  autumnale  Rase.  ;  Hair-like  Stenophyllus, 
Stenophylhs  capillaris  (L.)  ;  Carolina  Whitlow  Grass,  Draba  caroliniana 
Walt.;  Frostweed,  Hdiantkemum  canadense  (L  ) ;  Whorled  Milkweed, 
Asclepias  vertinRata  L.,  and  Houghton's  Synthris,  Wvlfenia  kougiitoniana 
(BenthJ. 

The  surface  of  most  of  the  level  river  terrace  has  long  since  been 
cultivated,  but  in  the  vicinity  of  Heckland,  nine  miles  north  of  Terre 


Terraces  o 
Prairies, 
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Haute,  are  several  small  tracts  of  virgin  prairie  as  yet  untouched  by  the 
plow.  The  soil  of  some  of  these  is  low  and  wet;  of  others,  high,  dry 
and  sandy.  This  region,  when  carefully  examined,  proves  to  be  a 
veritable  botanist's  paradise.  Here  has  been  found  a  large  percentage 
of  the  plants  worthy  of  especial  mention  in  this  report.  Of  these,  the 
Canadian  Burnet,  Sanguwrrba  canadensis  L.  ;  the  Ooldenrods,  Sdidago 
speriosa  Nutt.,  S.  ritjidiutcvta  (T.  &  G.),  and  8.  odora  Ait. ;  the  Greenish 
Orchis,  Habenaria  flaw  (L  )  ;  the  Larger  Yellow  Lady's  Slipper,  Cypri- 
pedium  kirmtum  Mill. ;  the  Rose  Mallow,  Bibigcw  lasiocarpui  Cav.  ;  the 
Lance-leaved  Violet,  Viola  Umceolata  L.,  and  the  Soapwort  Gentian, 
GenHana  saponaria  L.,  are  the  most  notable.  This  locality  furnishes, 
also,  the  only  stations  in  the  county  where  representatives  of  that  typical 
prairie  flora,  once  so  prominent  in  the  western  third  of  our  State,  can 
yet  be  found;  and  here,  in  their  respective  seasons,  the  Bluets,  Hma- 
tonia  cwruiea  L.  ;  Scarlet  Painted  Cups,  OastHleja  cocrinea  L. ;  Blazing 
Stars,  Ijucinaria  scarioaa  Willd.,  and  L.  pycnoatachya  Micbx. ;  False  In- 
digo, Baptisia  toican&a,  T.  &  G. ,  and  Queen  of  the  Prairie,  Spiraa  lobata 
Gronov.,  flourish  in  beauty  and  profusion. 

On  the  east  side  of  the  river  terraces  are  the  uplands,  usually  more  or 
less  broken  or  hilly,  which  extend  to  the  eastern  confines  of  the  county 

__,  and  are  underlaid  with  coal.     The  ravines  and  hillsides  in 

™  '  the  vicinity  ot  Grant — Ferrell's  woods  in  section  6,  Riley 
Township,  and  Hippie's  Coal-mine  woods  in  section  1,  Linton  Town- 
ship—  are  localities  of  the  eastern  uplands  of  especial  interest,  each  with 
a  number  of  characteristic  species  not  noted  elsewhere  in  the  county. 

On  the  western  side  of  the  river  the  uplands  approach  the  river 
bottoms  closely,  a  narrow  terrace  only  intervening.  Here  also  coal 
underlies  the  surface,  and  in  many  places  along  the  smaller  streams  high, 
dry,  wooded  hills  are  found.  The  most  interesting  of  these,  botanically, 
are  along  the  south  side  of  Coal  Creek  in  sections  19  and  24,  Fayette 
Township.  Here  is  the  home  of  such  noteworthy  species  as  the  Fire- 
flowered  Gentian,  Oentiana  quinquefolia  L. ;  the  Virginia  Obolaria, 
Obolaria  virginica  L.;  the  Bracted  Orchis,  Habenaria  bratteata  (Willd.); 
the  Rattlesnake  Plantain,  Peramium  pubescent  (Willd.),  and  the  Canada 
Waterleaf,  MydrophyUum  canadenta  L  ,  besides  many  others  noted  in 
the  list 

Along  the  sandy  banks  of  the  old  Wabash  and  Erie  canal,  and  the 
gravelly  banks  of  the  railways,  especially  the  Vandalia,  between  Terre 
Saute  and  Glen,*  many  a  rare  species  grows  and  blossoms,  unnoticed 
save  by  the  insects,  which  visit  it  for  nectar,  and  the  wandering  natural- 
ist, ever  on  the  lookout  for  the  interesting  and  the  beautiful  among  the 
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common  and  the  dross.  Many  of  the  plants  along  the  canal  are  without 
doubt  the  descendants  of  species  introduced  two  score  years  and  more 
ago  when  busy  commerce  reigned  supreme  up  and  down  this  artificial 
road  of  water. 

Thus  we  note  that  the  extensive  river  bottoms,  the  sandy  ridges,  the 
prairies  damp  and  dry,  the  ponds  and  sloughs,  and  the  uplands  with 
their  ravines  and  wooded  hills  furnish  a  variety  of  topography  and  soils 
suitable  to  the  existence  and  growth  of  many  kinds  of  plants.  Indeed, 
it  may  be  said  that  every  character  of  topography  occurring  in  Indiana 
is  represented  in  Vigo  County,  with  but  one  exception,  namely,  the  rocky 
hills  characteristic  of  Brown  and  eastern  Monroe  counties,  and  other 
portions  of  southern  Indiana.  On  account  of  tbe  absence  of  such  hills 
a  number  of  plants,  whose  general  range  includes  tbe  entire  State,  do  not 
occur  in  the  county.  Among  the  more  notable  of  these  are  many  species 
of  the  family  Erieaeea,  as  limited  in  Gray's  Manual,  which  is  represented 
only  by  two  parasitic  species  belonging  to  the  genus  Monotropa.  Others 
are  the  Indian  Cucumber  Root,  Medeola  virginiana  L.;  the  Common 
Dittany,  Gunila  mariana  L  ;  the  Fragrant  Sumach,  Bkue  aromalica  Ait.; 
the  Choke  Cherry,  Prunv*  virginiana  L.,  and  the  Small  Honeysuckle, 
Lonkera  dioiea  L.,  besides  a  number  of  species  of  ferns. 

FLANT8  OF  SOUTHERN   RiKGE. 

One  interesting  characteristic  of  the  flora  of  Vigo  County  is  the  pres- 
ence of  a  large  number  of  plants  whose  true  range  lies  much  farther  south. 
Tbcir  occurrence  as  far  north  as  central  Indiana  can  only  be  accounted 
for  by  the  broad  and  sheltering  valley  of  the  Wabash,  within  the  confines 
of  which  they  And  a  climate  and  a  soil  congenial  to  their  wants.  The 
following  list  comprises  twenty-five  of  the  most  notable  of  these  southern 
forms: 

Pitcher's  Clematis,  Ctematit  pUcheri  T.  &  G. 

Pond  Cress,  Nasturtium  seavilijloriim  Nutt. 

Densely-flowered  8t.  John's  Wort,  Hypericum  dentijlorum  Pursh. 

Rose  Mallow,  Hibiscus  Ut&ioearpus  Cav. 

,  Psoralen  melUoUnde*  Michx. 

Sedum,  Sedum  teUphiaidee  Michx. 

Sweet  Gum,  Liquidambar  slyraciflua  L. 

Ammannia,  Ammannia  eoecinea  Rottb. 

Sinuate- leaved  Primrose,  Oenothera  sinuata  L. 

Northern  Passion  Flower,  Passiflora  lutea  L. 

Purplish  Cudweed,  Gnaphalium  purpttreum  L. 

,  Hymenopapput  seabitotceut  L'  Her. 

Butterweed,  Senecio  lobatus  Pers. 

Persimmon,  'Diotpyros  virginiana  L. 
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Obtuse-leaved  Milkweed,  Atelepiat  obtiunfdia  Mich*. 
Climbing  Milkweed,  Endenxa  attrida  Nutt. 
Trumpet  Creeper,  Tecoma  radieaM  Jusa. 
Bine  Carls,  Trichostema  dichotomtm  L. 
Large-flowered  Mint,  Synandra  grandijhra  Nutt. 

,  Phyllanthva  atroliaeneu  Walt 

Pecan-nut,  Ooryu  olvxsformit  Nutt. 
Downy  Poplar,  Populux  keterophylla  L. 
Glaucous-leaved  Green-brier,  8milax  glauca-  Walt. 
Upright  Bur-head,  Eehvrwdorwi  roetratut  Engelm. 
Kyllingia,  KyUingia  pwm.Ua  Michx. 

Many  others  might  be  mentioned  whose  range  tor  the  most  part  lies  far 
to  the  southward,  but  the  above  are  sufficient  to  show  that  in  Vigo 
County  is  found  a  northern  extension  of  true  southern  forms,  a  locality 
where  a  northern  and  a  southern  flora  overlap  and  merge. 


DATE  OF   FLOWERING   OF  EARLY 


The  following  is  a  record  of  the  dates  of  flowering  of  seventy  species 
of  plants  in  Vigo  County  during  the  months  of  February,  March  and 
April  for  the  years  1889,  1890,  and  1891.  The  dates  given  are  those 
upon  which  the  first  flowers  of  each  species  were  noted  by  the  writer  in 
the  years  mentioned.  In  a  number  of  instances  the  plants  had  been  in 
blossom  for  several  days  before  the  notes  were  taken.  It  will  be  seen 
that  the  dates  for  1889  snd  '90  were  nearly  the  same,  while  those  for  1891 
were  in  most  instances  from  ten  days  to  two  weeks  later.  From  this  table 
may  be  gained  a  fair  idea  of  the  variableness  of  the  spring  season  in 
Vigo  County. 


Acer  rubrum  L.,  Red  Maple  ,..,,.,.... 

Aar  tarcharinum  I..,  Soft  or  While  Maple,    . . ... 

Lhaba  earolinianu  Walt.,  Whitlow  tJraa* 

Card/mine  douglamii  (Torr.|,  Purple  Cardamine.. 

Bu.T*a  buria-paatorw  J  L. ),  SI  ■  |ihi  nlV  1'nrse.    

AnjpmiaiWfam (Michx.),  Turkev  Pea..    

Gorylu*  ainericana  (Walt.  |,  llaileout  .........  . .  . 

Hepatiea  acuta  (Purah.),  Liverwort 

Siingiiinaria  canmlennie  L.,  Bl«  ilrnot 

Viola  Uittlla  MuhU  Wild  Pansy   

ftnnuncuiu*  aborting  L.,  Small-tWered  Crowfoot. 

Denlaria  taeiniata  Muhl.,  Toottawort 

Claytonta  virginica  L.,  Spring  Jipaulj. 

Caltha  piila/lru  I..,  Marsh  MariB.i'.d'       

Mti-tcnria  virginica  { L. ),  BIucKcTIb 

Viola  obliqua  Hill,  Common  HIuc  Violet. 


Mar.  10. 
Mar.  13. 
Mar.  14. 
Mar.  ! 


:&:, 


Mar.  17.  . 

Mar.  17.  . 

Mar.  23.  : 

Mar.  'L\.  : 

Apr.  6.  : 

Apr.  6.  . 


Feh.   21. 

? 
Mar.  30. 


Apr.     1. 

Apr.     7. 

Apr.  16. 
.  Apr.  16. 
.    Apr.   12. 

Mar.  29. 

'.    Apr!   W. 
.  Apr.  14. 
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Phlox  divarieala  L.,  Bweet  William 

Erythronium   onmnMun    Ker.,    Yellow   Adder's 

Tongue  

Itopyrum  bittrnatum  (Raf.l,  False  Kuc-aueujooe. .  . 

Phlox  bifida  Beck,  Dwarf  Phlox 

Bicucuiia  eucullaria  L.,  Dutchman's  Breeches    ... 

TrUlivm  senile  L.,  Sessile  Trillium 

Trillium  rtcurvalum  Beck,  Purple  Trillium  . .      ... 

Alsine  pubera  (Michz. ),  Great  Chic tweed 

Taraxacum  lararacum  (L.),  Dandelion 

Viola  pubescent  Ait.,  Downy  Yellow  Violet 

Viola  striata  Ait.,  Pale  Violet 

Cercil  canadensis  L.,  K«d  Bud 

ffibes  gracile  Michi.,  Missouri  Gooseberry 

Gapnoyln  /tavulum  (Raf.l,  Yellow  Corydalis 

Delphinium  tricorne  Michz.,  Dwarf  Blue  Larkspur. 

Bicuculla  canadensis  lGoldie.1,  Squirrel  Corn 

Erythronium  albidum  Null.,  White  Adder's  Tongue. 

Collinma  verna  Nutt.,  Innocence 

Senecio  obovalum  Muhl.,  Ragwort 

Syndetmon  thalictroidet  { L.  ],  Rue-anemone 

Benzoin  benzoin  (L.  1,  8pice-bnsh 

Ranunculus  Beptentriona'it  Poir.,  Creeping  Buttercup 

Polemonium  replant  L.,  Greek  Valerian 

Otecoma  hederacta  L.,  Ground  Ivy 

Stylophorum  diphyltum  (Michz.)i  Yellow  Celandine 

P0PP7  

Sassafras  sassafras  (L.),  Sassafras 

Geranium  maculalum  L. ,  Wild  Cranesbill 

Seneew  aureus  L.,  Golden  Kajrworl    .... 

Ribts  cynosbati  L.,  Prickly  Wild  Gooseberry  ..... 

Pyrta  maius  L.,  Wild  Apple. .... 

Erigeron  philadelphvut  I,.,  Common  Fleabane  . 

Acer  negundo  L.,  Roi  Klder 

Dtseurainia  pinnala  (  Walt.  ■,  Tansy  Mustard  ... 

Qeum  vernum  (Rai.  i,  Spring  A  vena 

MUella  diphyUa  L. ,  Bishop's  tap. 

Pnatus  ammeana  Marsh.,  Wild  Plum.. . , ,. 

Veronica  aroensU  1..,  Giro  Speedwell 

Cardaminf.  hirstita  1...  ^mall   Pit ter  Cress 

Cerastium  longiptti-mrulatum  Mil  hi.,  Nodding  Chick- 

Anrnina  triloba  [I,  ),  Pnpaw  . 

Vraetagus  mollis  ( T.  &  G.),  Red  II.w  - 

Jbculus  glabi-a  Wilhl  ,  Bu.-keye 

Pkacctia  pvrekii  Buckl  ,  Phacelia 

Pedicuiaris  canadensis  1,.,  I  joust-wort. 

Caulophyllum  thaliar  tides  (I,. I,  Bine  Cvh.*h   

Siiyrinehium  berm  ud  uirui  L,  Idue-evtd  Grass.  . . .  . 

Hieorw  .nala  Mill.  |,  SliellUrk  H .ikory 

Cornu)  fiorida  L.,  Flowering  Dogwood  . .    ........ 

Podophyllum  pellatum  L.,  May  Apple 

Orckit  speetabilis  L.,  Showy  Orchis 

Fragaria  vaca  L.,  Wild  Strawberry    

Ranunculus  reeurvatus  Poir.,  Hooked  CnivUil    .  .  . 

Rumex  aeetotella  L  ,  Field  Sorrel    

Trifolium  repent  I..,  White  Clover 


Apr.  6. 

Apr. 

Apr'.  10. 

Apr.  10. 

Apr.  10. 

Apr.  13. 

Apr.  13. 

Apr.  13. 

Apr.  13. 

Apr.  13 

Apr.  13 

Apr.  13 

Apr.  13 

Apr.  13 

Apr.  13. 

Apr.  13. 


Apr.  20 

Apr.  20. 

Apr.  2(1 

Apr  20 


Apr.  21 
Apr,  21 
Apr.    21 


Apr. 
Apr.   10. 


ApT: 

Apr!   13. 


Apr.  13.  . 

Apr.   19.  , 

Apr.  13.  , 
Apr.  27. 
Apr.  27, 

Apr.   18.  . 

Apr.  20.  . 

Apr.  27.  1 

Apr.  20  , 

Apr.   20.  , 
Apr.  27. 

Apr.  21.  . 


Apr    30 

Apr.   2S\ 


Apr.  27. 
Apr.  27. 
Apr.  21). 
May     " 
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PARASITIC   PLANTS. 


The  list  of  flowering  plants  devoid  of  leaves  and  true  roots,  and  de- 
riving their  nourishment  from  other  vegetation,  is  a  large  one  in  propor- 
tion to  the  number  of  species  in  the  county.  Belonging  to  it  we  find  the 
Corpse  Plant,  Monotropa  unifiora  L. ,  and  the  Pine-sap,  Hypopityt  hypopitys 
(L.),  pale,  delicate  forms,  which  rear  their  slender  stems  from  masses 
of  decaying  vegetation  about  the  roots  of  other  plants  in  high,  dry  wood- 
lands; the  Beech  drops,  Epiphegus  virginiana  (I..),  and  the  Squaw-root, 
Conopholv  americana  (L.),  the  former  common  on  the  roots  of  beech  trees, 
the  latter  scarce  among  fallen  leaves  in  rich,  open  woods ;  the  Broom- 
rape,  Orobanehe  htdovieUma  Nutt,  and  its  near  relative,  the  One-flowered 
Cancer-root,  Thaiema  uniflm-a  (L.),  both  rare,  the  former  parasitic  on  the 
roots  of  the  great  horse-weed,  and  the  latter  growing  in  damp, 
decaying  vegetable  mold,  and  finally  the  two  Dodders,  Oti&cuta  gronovii 
Willd.,  and  C.  polyyontrum  Engelm.,  both  common  in  low,  alluvial  soil, 
where  they  twine  their  yellow  stems  about  the  stalks  of  asters,  wild 
sunflowers  and  the  greater  ragweed,  and  derive  therefrom  the  nourish- 
ment for  their  existence. 

VIGO  COUNTY   PLANTS  NEW  TO   THE  STATE   LIST. 

Among  the  plants  occurring  in  Vigo  County  are  thirty-three  species 
which  have  not  before  been  recorded  as  growing  in  Indiana.  Of  a  num- 
ber of  them  the  range,  as  given  in  Gray's  Manual,  is  "Illinois  and  west- 
ward." Of  the  others  the  general  range,  for  tbe  most  part,  includes  In- 
diana, though  as  yet  no  one  has  heretofore  happened  upon  them  within 
the  Bute. 

The  list  of  them  is  as  follows : 

1.  Potamogeton  divermfoliw  Raf. ,  Kafinesque's  Pond  weed. 

2.  Potamogeton  spxriUui  Tuckerm.,  Spiral  Pondweed. 

3.  ZannicheUia  paltairit  L. ,  Horned  Pondweed. 

4.  Eckinodorui  cordifoliut  (L-.)  Griseb.,  Upright  Bur-head. 

5.  Panicum  minw  Muni.,  Wood  Panicum. 

6.  Panicum  puhtecens  Lam.,  Hairy  Panicum. 

7.  Homalocenehrui  lenticvlarii  (Michx.)  Scribn.,  Catch-fly  Grass. 

8.  Sporobotvs  asper  (Michx.)  Kunth.,  Rough  Rush  Grass. 

9.  Agrostis  intermedia  Scribn.,  Upland  Bent  Grass. 

10.  Polygonum  ramoHi.iim.tan  Michx  ,  Bushy  Knotweed. 

11.  Chenapodium  boscianum  Moq. ,  Bosc's  Goossfoot. 

12.  Anemone  caroliniana  Walt.,  Carolina  Anemone. 

13.  Ranunculus  purshii  Richards,  Pursh's  Yellow  Water  Crowfoot. 

14.  Lepidium  intermedium  A.  Gray,  Peppergrass. 
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15.  Oeum  Tnacrophifllum,  Willd.,  Round-leaved  Avens. 

16.  Sanguisorba  canadensis  L, ,  Canadian  Burnet. 

17.  Lespedeza  angudifolia  (Pursh.)  Ell.,  Narrow-leaved  Bush  Clover. 

18.  Falcata ptieheri  (T.  &  G.)  Kuntze,  Large-leaved  Hog  Peanut. 

19.  Euphorbia  heteropliylla  L.,  Diverse-leaved  Spurge. 

20.  Hypericum  deneiflorum  Pursb.,  De nee-flowered  St.  John's  Wort. 

21.  Oenothera  sinvata  L  ,  Sinuate-leaved  Evening  Primrose. 

22.  MyriophyUum  vertwillatum  L.,  Water  Milfoil. 

23.  Macracalyz  nydelea  (L.)  Kuntze,  Ellis'  Waterleaf. 

24.  Triehostema  dichotomum  L  ,  Blue  Curls. 

25.  Orobandie  ludamciana  Nutt.,  Broom  Rape. 

26.  Plantago  ariMala  Michx. ,  AwDed  Plantain. 

27.  Chrysopm  vittosa  (Pursh.)  Nutt.,  Golden  Aster. 

28.  Solidago  rigidiuieula  (T.  &  G.)  Porter,  Goldenrod. 

29.  Solidago  xpetima  Nutt.,  Handsome  Goldenrod. 

30.  After  dntmnumdi  Lindl.,  Drumraoud's  Aster. 

31.  Ambrosia  bidentata  Michx.,  Two-toothed  Ragweed, 

32.  Hymenoyappvs   caroliniemis   (Lam.)    Porter,  Carolina    Hymeno- 

pappus. 

33.  Senecio  kbatus  Pers. ,  Butterweed. 


WEEDS   OP  VIGO   COUNTY. 

What  is  a  weed  ?  How  does  it  differ  from  a  wild  flower  ?  These  ques- 
tions are  often  asked  by  persons  who  are  beginning  the  study  of  botany, 
and  pupils  have  been  known  to  put  aside  a  specimen  with  a  look  of  dis- 
gust, saying  that  they  "  did  not  want  to  study  that  nasty  weed." 

There  ia,  of  course,  no  difference,  botanically  speaking,  between  a  weed 
and  a  wild  flower,  save  that  of  comparative  abundance.  Some  of  our 
most  common  weeds  are  among  the  most  handsome  of  our  wild  flowers, 
for  example,  the  iron-weed,  thistle  and  ox-eye  daisy.  They  well  illus- 
trate the  truth  of  that  old  saying,  that  "  Familiarity  breeds  contempt," 
for  we  have  become  ao  familiar  with  their  appearance  that  we  daily  pass 
them  by  unnoticed.  Were  they  as  rare  as  the  showy  orchis  and  wild 
columbine  they  would  no  longer  be  called  "weeds,"  but  "  wild  flowers," 
and  would,  perhaps,  be  cultivated  for  oruameiit,  just  as  among  half  the 
collections  of  house  plants  in  Vigo  County  are  found  species  of  cacti, 
which  are  by  do  means  rarities  to  the  Datives  of  Texas  and  New  Mexico. 

Defining  a  weed  as  a  useless  plant,  growing  wild  in  cultivated  grounds, 
pastures  and  meadows,  of  sufficient  size  to  be  easily  noticeable  and  of 
sufficient  abundance  to  be  injurious  to  the  farmer,  we  find  eighty-two 
species  occurring  in  Vigo  County. 
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A  few  years  ago  the  writer  published  in  the  Indiana  Farmer*  a  list  of 
what  he  then  considered  the  twenty  worst  weeds  growing  in  western  In- 
diana, together  with  information  concerning  the  many  ways  in  which 
weeds  are  distributed  from  one  section  of  country  to  another.  That  list, 
with  the  species  named  in  the  order  of  their  injuriousness,  together  with 
the  original  home  of  each,  was  as  follows : 

1.  Ambrosia  artemisitrfolia  L.,  Ragweed,  United  States. 

2.  Setaria  glauca  Beauv. ,  Foxtail,  Europe. 

3.  Ambrosia  bifida  L.,  Great  Ragweed,  United  States. 

4.  Vertwmia/aseieulata  Michx.,  Ironweed,  United  States. 

5.  Amarantus  retrofiexus  L.,  Pigweed,  Tropical  America. 

6.  Erigeron  canademe  L,,  Horseweed,  United  States. 

1.     Convolvulus  sepium  L. ,  Brae  ted  Bindweed,  United  States. 

8.  Xanthivm  canadense  Mill.,  Cocklebur,  United  States. 

9.  Erigeron  annua*  L.,  Whitetop,  United  States. 

10.  Ghenopodium  album  L.,  Lamb's  Quarters,  Europe. 

11.  Onicus  Umceoiatus  Hoffm.,  Common  Thistle,  Europe. 

12.  Poritdaea  oteracea  L.,  Purslane,  Europe. 

13.  Cenckrw  tribuhides  L  ,  Bur-grass,  United  States. 

14.  Bidens  Jrondosa  L  ,  Beggar's  Ticks,  United  States. 

15.  Panieum  sam/uinak  L. ,  Crab-graaa,  Europe. 

16.  Datura  stramonium  L.,  Jimson  Weed,  Asia. 

17.  Polygonum  perticaria  L.,  Smartweed,  Europe. 

18.  Datura  tatula  L.,  Purple  Jimson,  Tropical  America. 

19.  Arctium  lappa  1  j.,  Burdock,  Europe. 

20.  Solidago  canadensis  L.,  Golden  rod,  United  States. 

Seven  years'  additional  study  of  the  flora  has  changed  but  little  the 
writer's  opinion  concerning  this  list.  It  would  be  more  correct,  perhaps, 
to  place  the  ironweed  (No.  4)  before  the  great  ragweed  (No.  3)  and  to 
drop  the  brae  ted  bindweed  (No.  7)  from  the  list,  replacing  it  with  the 
prickly  lettuce  (Lactuca  seariola  L.),  another  European  alien,  which  in 
recent  years  has  spread  throughout  the  county  with  great  rapidity.  The 
Geld  sorrel  (Rumex  aeetosdia  L.),  also  of  European  origin,  is  probably 
more  troublesome  than  the  burdock  (No.  19),  and  the  corn  cockle  {Lych- 
nis githago  L.),  also  from  Europe,  will,  as  a  weed,  probably  outrank  the 
golden-rod  (No.  20). 

These  changes  made,  the  list  would  contain  eight  plants  native  to  our 
country  and  twelve  introduced  from  foreign  shores. 

As  Grant  Allen  has  well  said,  "  the  American  soil  seems  to  suit  exsctly 
those  weeds  which  are  the  offscourings  and  refuse  of  civilization  in  all 
countries.  In  civilized,  cultivated  and  inhabited  New  England,  and  as 
far  inland,  at  least,  as  the  Mississippi,  the  prevailing  vegetation  is  the 
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vegetation  of  Central  Europe,  and  that  at  its  weediest.  The  daisy,  the 
primrose,  the  cowslip  and  the  daffodil  have  stayed  at  home ;  the  weeds 
have  gone  to  colonize  the  New  World.  For  thistles  and  burdock,  dog 
fennel  and  dead  nettle,  hound's  tongue  and  stick-seed,  catnip  and  dan- 
delion, ox-eye  daisy  and  cocklebur,  America  easily  licks  all  creation.  All 
the  dusty,  noisome  and  malodorous  pests  of  all  the  world  seem  there  to 
revel  in  one  grand,  congenial,  democratic  orgy." 

"  What  is  the  best  method  of  ridding  ourselves  of  these  foreign  weeds  ?" 
is  the  question  we  hear  asked  by  the  practical  farmer.  In  the  writer's 
opinion,  there  is  no  method.  They  are  here,  and  here  to  stay.  The 
farmers  of  the  future  must  wage  an  eternal  warfare  against  them,  for 
they  have  secured  a  foothold  which  can  not  be  overcome.  There  was  a 
time  when  but  one,  two,  or  a  dozen  plants  of  each  species  existed  in  the 
State.  Then  was  the  time  to  have  successfully  quarantined  that  species 
by  destroying  those  pioneers.  The  few  persons  on  whose  lands  they  ap- 
peared neglected  them,  and  every  gardener,  every  farmer,  yea,  every 
land-owner  in  the  State,  must  henceforth,  now  and  forever,  pay  the 
penalty  of  that  neglect  by  continued  boeing,  plowing  and  mowing  to 
keep  these  weeds  in  subjugation.  As  long  as  the  rudiments  of  botany 
are  not  taught  in  the  common  schools  of  this  State  the  average  farmer 
will  be  unable  to  tell  whether  a  new  plant  that  makes  its  appearance 
upon  his  land  should  be  allowed  to  grow  or  not;  indeed,  in  many  in- 
stances, he  will  not  know  that  a  new  plant  is  there  until  it  becomes  too 
abundant  to  be  overcome.  Put  a  high  school  into  each  township  in  the 
State ;  teach  the  elements  of  botany  therein,  and  then,  and  not  till  then, 
may  we  hope  that  the  farmers  of  the  future  will  be  on  the  lookout  for 
all  new  plants;  will  be  able  at  once  to  judge  their  relative  iujuriousness, 
and  will  destroy,  before  they  have  time  to  ripen  their  seeds,  those  species 
which,  if  allowed  to  spread,  will  become  a  curse  to  the  State. 

NOMENCLATURE. 

The  nomenclature  and  arrangement  of  the  present  list  is  that  of  the 
new  "  List  of  Pteridopkyta  and  Ispemiatophyta  growing  without  cultivation  in 
Northeastern  North  America,"  prepared  by  a  Committee  of  the  Botanical 
Club  of  the  American  Association  for  the  Advancement  of  Science,  and 
published  in  1894  as  the  fifth  volume  of  the  Memoirs  of  the  Torrey 
Botanical  Club. 

This  check-list  is  based  on  the  belief  that  "the  order  of  nature  is 
an  order  of  evolution  and  development  from  the  more  simple  to  the 
more  complex."  It,  therefore,  begins  with  the  lowest  forms  of  the 
plants  included,  the  ferns,  and  ends  with  the  highest,  the  members  of 
the  family  Composite.  Moreover,  the  law  of  priority  has  been  strictly 
followed,  and  the  first  describer  of  a  species  is  given  the  credit  therefor 
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instead  of  the  person  who  first  placed  it  in  the  genus  now  adopted,  as 
has  been  the  custom  in  Gray's  Manual  and  other  recent  botanical  works. 

This  list  is  now  the  recognized  standard  among  botanists  in  the  United 
States,  and  has  been  followed  by  Britton  and  Brown  in  their  new  "  Illus- 
trated Flora,"  now  being  issued.  In  the  present  catalogue  of  Vigo 
County  plants  the  only  deviation  from  the  new  check-list  is  that  of  be- 
ginning each  specific  name  with  a  small  letter,  whatever  its  origin,  that 
being  the  rule  in  zoological  literature,  and,  in  the  writer's  opinion,  the 
proper  one  to  pursue.  Where  the  name  adopted  in  the  new  check-list 
differs  from  that  in  Gray's  Manual,  sixth  edition,  the  one  used  in  the  lat- 
ter work  is  placed  in  parenthesis  as  a  synonym  in  the  first  line  following 
the  common  name  of  the  plant.  The  number  in  parenthesis  is  the 
number  of  the  plant  in  the  check-list. 

The  present  list  is  based  upon  the  collections  made  by  myself  during 
my  seven  years'  residence  in  Vigo  County.  All  species  included,  except 
a  few  of  the  more  common  ones,  like  the  dandelion  and  mullein,  are  rep- 
resented by  specimens,  either  in  the  herbarium  of  DePauw  University, 
which,  in  1893,  came  into  possession  of  several  hundred  Vigo  County 
plants  collected  by  me,  or  by  specimens  in  my  private  herbarium. 
Species  represented  in  the  DePauw  herbarium  are  preceded  by  an 
asterisk  (*).  The  date  given  is  the  earliest  of  those  recorded  in  my 
notes,  or  those  of  Dr.  Everinann,  for  the  blooming  of  the  plant  in  ques- 
tion. If  the  season  is  a  forward  one  specimens  of  the  plant  will  doubtless 
be  found  in  flower  at  the  dale  given ;  if  backward,  the  blooming  will  be 
from  a  week  to  two  weeks  later. 

I  am  under  obligations  to  Dr.  B.  W,  Evermann,  formerly  professor  of 
botany  in  the  State  Normal  School,  for  the  use  of  notes  pertaining  to  the 
locality  and  date  of  flowering  of  a  number  of  the  species ;  to  Dr.  L.  M. 
Underwood,  of  Columbia  University,  New  York,  for  suggestions  regard- 
ing the  nomenclature  adopted,  and  to  Dr.  J.  T.  Scovell  and  0.  F.  Fidlar, 
of  Terre  Haute,  for  aid  in  collecting  certain  species  in  the  fall  of  1896. 
Messrs.  J.  M.  and  Stanley  Coulter  have  also  verified  a  number  of  species 
for  me,  and  to  them  my  thanks  are  due  for  the  service  rendered. 
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TTERIDOPIIYTA. 

"  In  the  entire  vegetable  world  there  are  probably  no  forms  of  growth 
that  attract  more  general  notice  than  the  ferns.  Delicate  in  foliage,  they 
are  sought  for  cultivation  in  conservatories  and  Wardian  cases,  and  when 
dried  and  pressed  add  to  the  culture  of  many  a  domestic  circle  by  serv- 
ing as  household  decorations.  They  furnish  to  botanists  a  broad  and 
inviting  field  for  investigation,  and  he  who  examines  their  more  minute 
structure  with  the  microscope  will  find  deeper  and  still  more  mysterious 
relations  than  those  revealed  to  the  unaided  eye.  Ferns  thus  appeal  to 
the  scientific  element  of  man's  nature  as  well  as  to  the  {esthetic,  and 
while  they  highly  gratify  the  taste,  they  furnish  food  for  the  intellect  in 
a  like  degree." — Underwood.* 

OPHIOGLOSSACE.E.     Adder's  Tongue  Family. 
1.    BOTRYCHIUM  Sw.  Schrad. 

1.  (6)    B.  tkbkatum  (Thunb.)  8w.  Schrad.    Ternate  Grape  Fern. 
Upland  shaded  banks  in  rich  soil;  rare. 

Southwest  of  Ferrell's  woods;  September  20,  1889. 
The  form  taken  was  the  one  usually  known  as  var.  obliquum,  Milde — 
a  foot  high,  with  the  fruiting  portion  more  compound,  and  the  sterile 
segment  with  the  divisions  oblong  and  oblique  at  the  base. 

2.  (7.)    B.  virgtnianum  (L.)  Sw.  Schrad.     Virginia  Grape  Fern. 
Rich  open  woods ;  frequent.     May  9. 

FILICE8.     Fern  Family. 
2.    ADIANTUM  L. 

3.  (12.)    A.  pedatum  L.     Maiden-hair  Fern. 

Moist  hillside  thickets  and  woods;  frequent.    July  6. 
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3.    PTERIS  L. 
4.     (13.)     P.  ao,uilina  L.     Common  Brake.     Eagle  Fern. 

Frequent  at  Heckland  in  sandy  soil,  alonge  fence  rows  and  borders 
of  raw  prairie.     Not  noted  elsewhere,     .lime  8. 

4.     AfiPLENIUM  L. 
5.*    (26.)     A.  anqustifoliuh  Michx.     Narrow-leaved  Spleenwort. 

Sides  of  ravines ;  frequent     July  10. 
6.*     (34.)     A.  PLatymeuron  (L.)  Oakes.     Ebony  Spleenwort. 
{A.  ebeneum  Ait.) 
Sides  of  ravines  and  damp  wooded  slopes ;  scarce. 
Honey  Creek.     Coal  Creek.     June  30. 

->.     PHEGOPTEKIS  Fee. 

7.  (42.)     P.  hexagonoptera  (Michx.)  Fee.     Beech  Fern. 
Wooded  hillsides,  in  moist,  rich  soil;  scarce. 

Coal  Creek  hills.     July  2. 

6.     DRYOPTEKIS  Adans. 
(Atpidium  Sw.  Schrad.) 

8.  (44.)     D.  ACKO&TICHOIDES  (Michx.)  Kuntze.     Christmas  Fern. 

(.4.  atrostichoidet  Swartz.) 
Sides  of  ravines  in  rich  soil;  common. 
Specimens  with  fruit  can  be  gathered  any  month  in  the  year. 

9.  (53.)     D.  marqinalis  (L.)  A.  Gray.     Evergreen  Wood-fern. 

(A.  margirtate  Swartz.) 
Sides  of  ravines ;  scarce.     Coal  Creek.     (Evennann.) 
10.*  (57).     D.  BPINUL08A  intermedia  (Muhl.)  Underw. 
(j4.  Hpinulositm  iritennedium*  D.  C.  Eaton.) 
Moist,  dense  woods ;  scarce.     Ferrell's.     Heckland.    July  14. 

11.  (58.)     D.  thelypterib  (L.)  A.  Gray.     Marsh  Shield  Fern. 

{A.  thelypteris  Swartz.) 
Low  wet  meadows  and  prairies ;  common.     July  30. 

7.     CYSTOPTEKIS  Bernhardi. 

12.  (59.)     C.  rulbifera  (L.)  Bernh.     Bladder  Fern. 
Rocky  ravines;  scarce.     (Evermann.) 

A  curious  species;   the  long,  tapering  fronds  with  numerous  small 
bulbs  along  the  under  side  of  rachis. 

18.*    (60.)     C.  fhaoilib  (L.)  Bemh.  Bottle  Cystopteris.  Bladder  Fern. 
Kich  wooded  slopes ;  scarce.     North  Sand  Hill.     June  1. 

•  Sw  Proa.  lad.  Aoid.  S«i„  1893, 166. 
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14.     (62.)    O.  HEN3IBLLIB  L.     Sensitive  Fern. 
Dense,  moist  woods  ;  frequent.     May  23. 

S.    OSMTJNDA  L. 

16.     (74 )     O.  CINNAMOMEA  L.     Cinnamon  Fern. 
Low,  wet  prairie  swamps  ;  scarce.     May  28. 
Heck  I  and. 

16.  (75.)     0.  claytoniana  L.     Interrupted  Fern. 
Swamps  and  shaded  banks;  scarce.     May  20. 
Ferrell's.     Old  canal  below  Spring  Hill. 

17.  (76.)     0.  reqalis  L.     Flowering  Fern. 
Low  wet  woods  and  marshes ;  scarce. 
Heckland.     Ferrell's.     May  13. 

EQUISETACE^I.     Horse  tail  Family. 

10.  EQUISETUM  L. 

18.  (81  )     E.  arven.se  L.     Common  Horse-tail. 
Moist,  gravelly  banks ;  frequent.     April  14. 

19.*  (82.)     E.  fluviatile  L.     Swamp  Horse-tail. 

(£.  limotum  L.)  , 

Margins  of  ponds  in  shallow  water.     Noted  only  at  Goose  Pond, 
where  it  is  very  common.     May  3. 

20.  (83.)     E.  hyemale  L.     Scouring  Rush.     Shave  Grass. 

Wet,  sandy  banks;  frequent  along  the  railways  and  canals.     May  5. 

SPERMATOPHYTA. 

GYMNOSPERM^. 

CONIFERS.     Pine  Family. 

11.  JUNIPERTJS  L. 

21.  (140.)     J.  communis  L.     Common  Juniper. 
Dry  or  sandy  hillsides  ;  scarce. 

Hippie's  Coal-mine  woods.     Sand  Hill.     May  25. 

22.  (143.)    J.  yirginiana  L.     Red  Cedar. 
Old  fields  and  roadsides ;  frequent. 

A  shrub  in  Vigo  County.     April  20. 
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MOXOCOTYLEDONEB. 

TYPHACE.E.     Cat-tail  Family. 

12.    TYPHA  L. 

23.  (146.)     T.  latifolia  L.     Common  Cat-tail.     Reed  Mace.     Flag. 
Marshes  and  large  ditches ;  frequent.     May  24. 

SPARGANIACE.E.      Bur-reed  Family. 

13.    SPARGANIUM  L. 

24.  (149.)    8  eurycarpum  Eugelm.     Bur-reed. 
Swamps  and  borders  of  ponds ;  scarce.     June  14. 
Hecklaud.     Goose  Pond. 

NAIADACE.E.     Pond-weed  Family. 

14.  POTAMOOETOS-  L. 

25  *    (159.)     P.  mverbifouus  Raf.     Rafinesque'a  Pondweed. 
(P.  hybrid™  Michx.) 
Pond  south  of  fair  ground ;  frequent  locally.     October  3,  1889. 
The  first  record  for  the  State. 

26.  (162.)    P.  FOLioeus  Raf.    Leafy  Pondweed. 

(i*.  pauciflorw  Pursh.) 
Shallow  ponds  and  ditches;  frequent.     June  10. 

27.  (180.)    P.  satamb  L.     Floating  Pondweed. 
Ditches  and  ponds;  frequent     June  25. 

28.*    (196.)     P.  bpirillus  Tuckerm.     Spiral  Pondweed. 
Five-Mile  Pond ;  scarce.    July  19. 
The  first  record  for  the  State. 

15.  ZANNICHELLIA  L, 
29.     (202.)     Z.  PALUSTRts  L.     Horned  Pondweed. 

This  species  grew  in  abundance  in  the  pond  south  of  the  blast  furnace, 
at  Terre  Haute,  in  the  years  1889-'93.  The  surface  of  this  pond  seldom 
froze  in  winter  on  account  of  the  warm  stream  of  water  from  the  furnace 
flowing  into  it.  Since  the  furnace  abut  down  the  pond  has  dried  up,  and 
the  plant  has  disappeared. 

The  first  record  for  the  State. 
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ALISMACE^E.     Water-Plantain  Family. 

16.    ALISMA  L. 

30.     (212.)    A.  flantago-aquatica  L.     Water-Plantain. 
(A.  plantago  L.) 
Ditches  and  borders  of  ponds;  common.     July  3. 

17.     ECHINODORUS  Engelm. 

31.*    (214.)    E.  cordifoliub  (L.)  Griseb.     Upright  Bur-head. 
(E.  rostratut  Engelm.) 
Noted  only  about  the  borders  of  Conover's  Pond.     In  1889  it  grew 
very  abundantly  on  the  mud  flats  on  south  side  of  pond ;  less  fre- 
quent since. 
The  first  record  for  the  State. 

18.    8AGITTARIA  L. 

32.     (223.)     8.  latifolia  Wild.     Broad-leaved  Arrow-head. 
(S.  variainlU  Engelm.) 
Ponds,  ditches  and  slow  flowing  streams ;  common. 
Exceedingly  variable  in  size  and  shape  of  leaf.     June  10. 

33.*     (227.)     8.  eigida  Pursh.    Sessile-fruiting.     Arrow-head. 
(8.  hetervphylla  Pursb.) 
Borders  of  ponds;  frequent.     May  22.. 
"Specimens  differ  greatly  in  size  and  form  of  leaf,  the  difference  de- 
pending largely  on  the  habitat  of  the  plant.     When  growing  in  deep 
pools  or  running  streams  the  petioles  become  thick,  rigid  and  elongated, 
with  long,  narrowly  lanceolate,  spongy  blades,  or  the  tapering  attenuate 
phyllodia  are  leafless.     This  is  the  3.  hMerophylla  rigida  of  Gray's  Man- 
ual, 6th  ed."*    This  form  occurs  sparingly  in  Vigo  County,  having  been 
taken  at  the  Goose  Pond,  June  22,  1890. 


HYDROCHARITACE.E.     Frogs-bit  Family. 

19.    UDOBA  Nutt. 

(Eladea  Michx.) 

.     (281.)     U.  canadensis  (Michx.)  Nutt.    Waterweed.    Ditch  Moss. 

{Ektdea  canadensis  Michx.) 

Abundant  in  Five-Mile  and  Goose  Ponds.     May  28. 

•  J.rerl  li.  Smith,  Biith  Add.  K*p.  Mo.  Hot.  li-rdon,  1495, 45. 
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VALLISNERIA  I* 


35.     (232.)     V.  spiralis  L.     Tape  Grow.     Eel  Grow. 
Ponds;  scarce. 
Pood  north  side  of  Van.  railway  near  Beach's.     South  Sand  Hill. 

GRAMLNEjE.     Grass  Family. 

21.    ANDROPOGONL. 
(Includes  Chrywpogon  Trio.) 
36.*    (246.)    A.  nutass  avenaoeus  (Michx.)  Hack.     Indian  Grass. 
Wood  Grass. 

(C.  nutans  Benin.) 
Sandy  waste  places  and  hillsides ;  frequent. 
Varies  in  height  from  three  to  ten  feet.     Aug.  5. 

37.  (247.)    A.  pbovincialis  Lam.     Beard-grass.     Forked  Spike. 

(.4  furcatv*  Muni.) 
Dry,  sandy  banks  and  hillsides ;  common.     August  2. 

38.  (250.)    A.  acoPARius  Michx.    Broom  Beard-grass. 
With  the  preceding ;  common.     July  28. 

The  culms  of  each  of  the  last  two,  10  to  25  in  number,  spring  from 
dense  clumps  of  root  leaves. 

39.  (251.)     A.  VIrqinicus  L.     Virginia  Beard-grass. 
Sandy  and  gravelly  banks  ;  scarce. 

Gravel  pit  near  Van.  railway.     September  6,  1887. 

22.     PASPALTJM  L. 

40.*    (261.)    P.  setaceum  Michx.     Slender  Paspalum. 

Sandy  waste  places;  common.     August  17. 
40a.*    (261a.)     P.  ciliatifouum  Michx.     Ciliate- leaved  Paspalum. 

With  the  above,  but  less  common.     August  10. 

23.     PANICUM  L. 

41.     (266.)     P.  AUTTJMNALE  Bosc.     Diffuse  Panicum. 

Sandy  hillsides  and  banks  along  railways;  frequent.     Common  on 
the  hillside  at  Five-mile  Pond,  where  it  grows  in  dense  tufts.     Au- 
gust 10. 
The  flowers  of  this  grass  are,  when  in  their  prime,  a  grayish -purple  in 
color,  and,  when  wet  with  dew,  reflect  the  morning  sunlight  in  a  peculiar 
and  pleasing  manner. 
Recorded  before  in  Indiana  only  from  Lake  County. 
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42.     (267.)     P.  capillars  L     Old  Witch  Grass. 

Sandy  banks  and  borders  of  fields  ;  common.     August  12. 
This  species  is  a  common  tumble-weed,  and  oftentimes  in  late  autumn 
fence  corners  are  filled  to  a  depth  of  several  feet  with  the  broken  stems 
which  have  been  driven  long  distances  before  the  wind. 

42a.     (268.)     P.  minus  Muhl.     Wuod  Paoicum. 

A  specimen,  so  named  for  me  by  Mr.  Geo.  V.  Mash,  of  Colum- 
bia University,  was  taken  from  a  dry  hillside  in  Hippie's  Goal- 
mine  woods,  where  it  is  frequent. 

Not  before  recorded  from  Indiana. 

43  *    (271.)    P.  CLANDE8TINUM  L.     Hispid  Panicum. 

Banks  of  railways  and  low  rich  woods;  frequent.     June  28. 

44  *    (274.)     P.  cjhj8.gai.li  L.     Barnyard  Grass. 

Rich,  moist  waste  places;  common.     August  11. 
In  fruit  sometimes  when  but  two  inches  high. 

46.*    (277.)     P.  dichotomum  L.    Forked  Panicum. 

Dry,  open  woods  and  gravelly  banks ;  common.     May  25. 

46.  (288a.)     P.  porteriantjm  Nash.    Porter's  Panicum. 

(P   mfolium  L  ) 
Moist  thickets  and  open  woods ;  frequent.     June  20. 

47.  (289.)     P.  prolifkrum  Lam.     Spreading  Panicum. 
Low,  wet,  sandy  or  gravelly  places;  frequent.     August  14. 

The  culms  from  the  same  root  vary  much  in  length  and  number  of 
branches,  and  are  usually  prostrate,  and   spreading  irregularly. 

48.  (289a.)     P.  pubescens  Lam.     Hairy  Panicum. 

A  species  so  named  lor  me  by  Mr.  Nash.     It  grows  commonly  along 

the  railway  at  Heckland  and  in  Beach's  woods. 
The  first  record  for  the  State. 

49.*  (291.)     P.  banguinale  L.     Crab  Grass.     Finger  Grass. 
Waste  and  cultivated  grounds;  abundant. 
Dry,  sandy  fields  in  which  early  crops  are  cultivated  are  overrun  in 
late  autumn  with  this  foreign  grass.     August  4. 

60.*  (295.)    P.  vibgatum  L.    Tall,  Smooth  Panicum. 

Sandy  banks;    scarce,  except  at  Heckland,   where  it  is  frequent 
along  the  railway. 
Our  tallest  species  of  the  genus.     August  20. 
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24.     CHAM^RAPHIS  R.  Br. 
(Setaria  Beauv.) 

51.  (300.)    c-  QLAUCA  (L.)  Kuatze.     Foxtail.     Pigeon  Grass. 

(Setaria  glauea  Beauv.) 
Cultivated  grounds  and  stubble  fields ;  abundant.     June  25. 

52.  (SOI.)    C.  italica  (L.)  Kuntze.     Bengal  Grass.     Millet. 

(Setaria  italica  Kuntb.) 
Waste  places  along  the  old  canal ;  scarce.     June  10. 

53.*  (304.)    C.  TiEiDia  (L.)  Porter.     Green  Foxtail.     Bottle  Grass. 
(Setaria  viridU  Beauv.) 
Waste  or  cultivated  grounds;  frequent.     July  3. 

25.    CENCHRUS  L. 

54.  (305.)    C.  tribuloideb  L.     Sand  Burs.     Bur  Grass.     Hedgehog 

Grass. 
Sandy  banks  along  the  river,  railways  and  canal;  common. 
A  tribulation,  indeed,  to  barefooted  boys.     August  5. 

26.     ZIZANIA  L. 

55.  (307.)    Z.  aquatic*  L     Indian  Rice.     Water  Oats 
Shallow  water  near  margin  of  ponds ;  scarce. 

In  1869,  at  the  time  the  Five  Mile  Fond  contained  so  many  specimens 
of  Nehtmbo  lutea  Pere.,  this  grass  grew  in  abundance  near  its  northern 
border.  Tbe  stems  were  many  of  them  ten  to  twelve  feet  in  height,  and 
the  leaves  often  a  yard  long.  Like  the  Nehimbo,  it  has  practically  dis- 
appeared in  recent  years.     Not  noted  elsewhere. 

27.    HOMALOCENCHRUS  Mieg. 
(Leergia  Swartz.) 

56.  (308.)     H.  lenticularis  (Mlohx.)  Scribn.     Catch-fly  Grass. 

(L.  Imtioulari*  Michx.) 
Taken  but  once,  October  6,   1893,  from  the  margin  of  Five-Mile 
Pond. 
The  first  record  for  the  State. 

57  *    (309.)     H.  ORYZotDES  (L.)  Poll.     Riee  Cut-grass. 
(L.  oryzovlet  Swartz  ) 
Ditches  and  borders  of  swamps;  common.     July  27. 

58*    (310.)     H.  viRSiwciis  (Willd.)  Britton.     White  Grass. 
(L.  virginim  Willd.) 
Damp  woods  and  moist,  shaded  banks ;  frequent.     August  10. 
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ANTHOXANTHUM  L. 


58a.     (314.)     A.  odorattjm  L.     Sweet  Vernal-grass. 

Meadows  and  borders  of  cultivated  fields;  frequent     July  1. 

28.    ARI9TIDA  L. 
59.     (319.)     A.  dichotomy  Mtcbx.     Poverty  Grass. 

Borders  of  sandy  fields  and   banks  of   railways;    frequent     Au- 
gust 17. 

20.     MUHLENBERGIA  Schreb. 
60.*    (313.)     M.  diffusa  8chreb.     Drop-seed.     Nimble  Will. 
Dry  woods,  fence  rows,  etc. ;  common.     August  14. 

61.  (346.)     M.  Mexican  a  (L.)  Trin.     Drop-seed  Grass. 
Low,  moist,  candy  soil ;  common.     July  20. 

62.  (350.)     M.  6YLVATICA  (Torr.)  A.  Gray.     Wood  Muhlenbergia. 
Low,  damp  woods;  frequent.     July  25. 

30.    PHLEL'M  L. 

63.  (355.)     P.     pbatensb  L.     Timothy. 

Roadsides,  fence  rows,  etc.,  escaped  from  cultivation;   common. 
June  10. 

31.     SPOROBOLUS  R.  Br. 
64.*     (363.)     8.  asper  (Michx.)  Kunlh.     Rough  Rush-grass. 
Sandy  banks  and  hillside*;  scarce.     August  30. 
Along  the  Van.  railway  near  the  gravel  pit 
The  first  record  for  the  State. 

35.     C1NNA  L. 

65.  (379.)     C.  arundinacea  L.     Wood-reed  Grass. 
Moist  shaded  banks ;  frequent.     July  15. 

S3.     AUROSTJS  L. 

66.  (383.)     A.  alba  vulgaris  (With.)  Thurb.     Red  Top. 
Moist,  rich  soil  along  roadsides  and  in  meadows ;  common. 

67*    (389.)     A.  hiemalis  (Watt.)  B.  8.  P.     Hair  Grass. 
{A.  teabra  Willd.) 
Borders  of  prairies ;  scarce.     June  25, 
Heck  land. 
67a.*     (389a.)     A.  intermedia  Scribn.     Upland  Bent-grass. 
Hillside  near  Five-Mile  Pond;  scarce.     August 30. 
The  first  record  for  the  State  ;  the  species  having  been  described  fr.nu 
Tennessee  in  1894. 
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(390.)     A.  pxrehnanb  (Walt.)  Tuckerm.     Thingrasa. 
Damp,  shady  places ;  frequent.     July  17. 


34.    CALAMAGROST1S  Adam. 

69.  (393.)     C.  cAtrADltma  (Michx.)  Beiuv.     Blue-joint  Grass. 

Low,  wet  meadows  and  prairies;  frequent.     July  6. 

35.  PHRAGMITESTriu. 

70.  (447.)    F.  phraomites  (L.)  Karat.     Reed. 

(P.  communis  Triri.) 
Ditch  near  Heckland  Station,  where  it  grows  14  feet  high. 
Not  seen  elsewhere.     Sept.  5. 

36.  8IEGUNGIA  Bernh, 
(Triodia  R  Br.) 

71.*    (449.)    8.  8E8LBRIOIDE8  (Michx.)  Scribn.     Tall  Red-top. 
(T.   cuprea  Jacq.) 
Sandy  banks  and  borders  of  fields ;  scarce.     Aug.  5. 
Heckland,  along  tbe  railroad ;  canal  near  Conover's  Pond. 
The    purple  spreading   panicle  is  very  handsome,  as  handsome  goes, 
among  grasses. 

37.  ERAGBOSTIS  Beauv. 
71a.*    (453.)     E.  uaroliniana  (Spreng.)  Scribn. 

Dry,  sandy  soil ;  frequent.     August  14. 

72.  (456.)     B.  FRiNKii  Steud. 

Low,  sandy,  cultivated  ground;  frequent.     August  15. 
A  slender,  low,  tufted  species. 

73.  (457.)     E.  htpnoides  (Lam.)  B.  S.  P.     Creeping  Eragroetis. 

(£.  replant  Neee.) 
Gravel  bars  and  sandy  banks ;  frequent.     August  3. 

74  *     (458.)     E.  major  Host.     Strong  scented  Eragrostis. 
Sandy  waste  places;  common.     June  20. 
Handsome.     Varies  greatly  in  size,  fruiting  specimens  ranging  from 
two  inches  to  two  feet  in  height. 

75.  (459.)     E.  pbctinacea  (Mich*.)  Steud.     Purple  Eragrostis. 
Sandy  hillsides ;  frequent     August  10. 

76.  (461.)     E.  piloha  (L.)  Beauv.     Tufted  Eragroslis. 
Gravelly  hanks  along  railways ;  scarce. 

Van.  railway,  near  fair  grounds.     September  28,  1889. 
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38.     EATONIA  Eaf. 


(467.)     E.  pehhbylvanica  (DC.)  A.  Gray. 
Moist,  open  woods;  frequent.     June  18. 


39.    DACTYLI8  L. 

78.  (486.)     D.  glombbata  L.     Orchard  Grass. 

Borders  of  fields,  roadsides,  yards,  etc. ;  frequent.    June  11. 

40.    POA  L. 

79.  (489.)     P.  ANNUA  L..    Low  Spear-grass. 
Yards  and  roadsides  ;  common.     April  28. 

80.  (497.)     P.  PLATA  L.     False  Red-top.     Fowl  Meadow-grass. 

(P.  aerotina  Ehrh.) 
Moist  meadows ;  frequent.     July  16. 

81.  (503.)     P.  pbatensis  L.     Kentucky  Blue-grass.     June  Grass. 
Roadsides  and  pastures  ;  abundant.     May  14. 

Probably  the  most  valuable  wild  grass  known  to  man. 

41.     PANICULARIA    Fabr. 
(Glt/ceria  R.  Br.) 

82.  (522.)    P.  nervata  (Willd.)  KuuUe.     Nerved  Manna  grass. 

(Gf.  nervata  Trin.) 
Low  moist  grounds  ;  frequent.     May  25. 

42.  FE8TUCA  L. 

83.  (530.)     F.  nutans  Willd.    Nodding  Fescue-grass. 
Dry,  wooded  hillsides;  scarce.     July  17. 

Coal  Creek.     Beach's. 

43.  BROMUS  L. 

84.  (541.)     B.  cfiJATUS  L.     Wood  Chess. 
Moist,  sandy  banks;  frequent.     July  3. 

Our  tallest  species,  and  the  only  native  one  thus  far  found  in  the  county. 
65.     (548.)     B.  bacemosub  L.     Upright  Chess. 

Banks  of  river  and  along  canal;  scarce.     June  28. 
86.*    (549.)     B.  becaunus  L.     Cheat     Chess. 

Borders  of  grain  fields  and  fence  rows;  frequent.     May  25. 

43a.     LOLIUM  L. 
86a.     (554.)     L.  perenne  L.     Ray-grass.     Rye-grass. 
Borders  of  cultivated  fields ;  frequent.     July  10. 
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43b.     AGROPYRON  J.  Gsertn. 
86b.     (561.)    A.  repenb  (L.)  Beauv.     Oouch-grase,     Quitch-grass. 
Old  fields  and  cultivated  grounds ;  common.     July  20. 
A  vile  weed  which  is  yearly  becoming  more  troublesome. 

44.  ELYMUS  L. 

87  *    (572  )    E.  canadensis  L.     Nodding  Wild  Rye. 

Sandy  banks  of  railways  and  canal ;  frequent.     August  5. 
88.*     (580.)     E.  viroikicus  L.     Wild  Rye. 

Banks   of  Wabash    below  Ft.    Harrison,    in    sandy,    shaded    soil ; 
scarce.     August  14. 

CYPERACE.E.     Sedge  Family. 

45.  CYPERUS  L. 

89.  (589.)     C.  diandric  Torr.     Galingale. 

Lnw,  wet  or  sandy  grounds ;  common.     August  5. 

90.  (616.)     C.  speciosus  Vahl.     Michaux's  Cyperus. 
Low,  sandy  soil;  scarce. 

Varies  much  in  size.  A  specimen  taken  at  Heckland,  October  14,  1896, 
had  six  umbels,  the  stalk  of  each  apparently  springing  from  the  surface  <>f 
the  ground,  and  the  whole  plant  but  2i  inches  in  height. 

91.  (619.)     C.  8TBIO08US  L.    Straw-colored  Cyperus. 
Borders  of  ditches  and  marshes ;  common.     August  1. 

4(5.     KYLLINGA  Rottb. 

92.  (623.)    E   pumila  Michx.     Kyllingia. 

Low,  sandy  waste  or  cultivated  ground  ;  frequent. 
A  handsome  little  sedge,  the  flowering  heads  with  a  pleasing  fragrauce 

47.     DDLICHIUM  L.  C.  Richard. 

93.  (624.)     D.  arundinaceum  (L.)  Brittoo.     Dulichium. 

(D.  spathaceum  Pers.) 
Borders  of  marshes  and  ditches;  frequent.     July  20. 

48.     ELEOCHABIS  R.  Br. 

94.  (625  )     E.  acioularis  (L.)  R.  <fe  8.     Needle  Spike-rush. 
Low  muddy  places  about  ponds  ;  scarce. 

Five  Mile  Pond.     May  22,  1889. 

95.  (638)     E.  ovata  (Roth.)  R.  &  S.     Ovoid  Spike-rush. 
Margins  of  ponds  and  ditches  in  shallow  water ;  common.     May  22 

96.  (645.)    E.  tenuis  (Willd.)     Schultee.     Slender  Spike  rush. 
Moist  banks,  prairies  and  ditches ;  frequent.     May  25. 
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49.    FIMBBISTTLIS  Vahl. 


97.  (654.)     F.  adtumnalib  (L.)  R.  &  8.    Slender  Fimbriatylis. 
Low  sandy  Boil;  frequent.     Aug.  10. 

50.    STENOPHYLLUSRaf. 

98.  (659.)     S.  cafillarib  (L.)  Britton.     Hair-like  Stenophyllus. 

( PimbridylU  eapiliane  Gray.) 
Sandy  banks  and  borders  of  fields  ;  scarce, 
Heckland.    T.  H.  &.  L  railway  above  Otter  Greek  Juction. 
Grows  in  dense  circular  tufts;    the  hairlike   stems   rarely  a   foot  in 
height.     July  18. 

61.    SCIRPUS  L. 

99.  (660.)     S.  ahericanub  Pers.     Bulrush. 

(5.  pungent  Vahl.) 
Borders  of  ponds  and  large  ditches;  frequent.     July  5. 

100.  (662.)    S.  atrovirens  Muhl.    Dark  Green  Bulrush. 
Low,  wet  meadows  and  prairies;  frequent,.     May  25. 

101.  (667.)     S.  cyperinub  (L.)  Kunth.     Wool  Grass. 

(Eripkorum  cyperinum  L.). 
Bogs  and  margins  of  ponds;  scarce. 

Old  canal  bed  below  Spring  Hill.     Marsh  north  of  Van.  railway 
near  Beach's. 
102      (672.)    8.  fluviatilib  (Torr.)  A.  Gray.     River  Club-rush. 

Margins  of   Five-Mile  Pond   and  Wabash  River,   near  Durkey's 

Ferry ;  frequent  locally. 
The  culm  sometimes  seven  feet  high.     July  10. 
103.     (674.)     8.  lacustris  L.     Great  Bulrush. 

Margins  of  ponds  and  streams ;  abundant  at  Five-Mile  and  Goose 
Ponds,  and  sparingly  at  Coal  Creek.    June  5. 

52.    ERIOPHORUM  L. 
104     (697.)     E.  vnuHtficuM  L.     Cotton  Grass. 

Scarce;  marshy  margin  of  Five-Mile  Pond.     September  21,  1887. 

53.    CAREX*  L. 
105.     (754.)     C.  asa-grayi  Bailey.     Gray's  Sedge. 
(C.  grayii  Carey.) 
Borders  of  ditches  in  shaded  places ;  scarce.     May  5. 

lilted.    No  espscial  lurch  was  rnmln  (or  (hem,  and  sash  ipsoles  only  were  taken  as  came 
conveniently  to  hand  while  collecting  other  plants  for  my  classes  in  botany. 
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106.  (773.)    C.  cephalophora  Muhl.    Oval-headed  Sedge. 
Fence  rows  and  open  woods ;  frequent.     May  16. 

107.  (777.)     C.  conjdncta  Boott.     Soft  Fox  Sedge. 
Taken  but  once;  from  the  swampy  woods  at  Heckland.     < 

108.  (780.)    C.  crintta  Lam.    Fringed  Sedge. 
Marshes  and  sides  of  ditches ;  frequent.     May  20. 

109.  (831  )    C.  granularib  Muhl.     Meadow  Sedge. 
Borders  of  moist  prairies ;  scarce. 

Heckland.     May  17. 


110      (851.)     C.  laxiflora  Lam.     Loose  flowered  Sedge. 
Open  woods  and  borders  of  fields;  common.     May  11. 

111.  (865.)     C.  lupuliita  Muhl.    Hop  Sedge. 
Low,  wet  woods  and  bogs;  frequent.     May  25. 

Ilia.  (867.)     C.  lupuuna  gigantea  (Rudge)  Britton. 
(C.  lupulina  peduwulala  Dewey.) 
Ditches  and  borders  of  marshes  ;  frequent.     May  10. 

112.  (870.)     C.  lurida  Wahl.     Sallow  Sedge 
Wet  meadows;  common.     May  5. 

113.  (927.)     C.  rosea  Schk.     Stellate  Sedge. 
Rich,  moist  hillsides;  frequent.     May  1. 

114.  (938)     C.  scoparia  Schk.     Pointed  Broom  Sedge. 
Low,  wet  places;  frequent.     June  3. 

115.  (940.)     C.  siiortiana  Dewey.     S hurt's  Sedge. 

Scarce;  ditch  by  side  of  Van.  Railway  near  Glen.     May  15. 

116.  (943.)     C.  sparoanioides  Muhl.     Bur  reed  Sedge. 
Marshes  and  low,  open  woods;  frequent.     May  22. 

117.  (944.)     U.     ayuARHOBA  L.     Rough  Sedge. 
Liw,  wet  meadows  and  ditches ;  frequent.     May  25. 

118.  (950.)     C.  8TIPATA  Muhl.    Awl-fruited  Sedge. 
Low,  wet  ground  ;  common.     May  17. 

119.  (951.)     C.  8TRAMINEA  Willd.    Straw  Sedge. 

Open  woods,  thickets  and  fence  rows;  common      May  19. 

120.  (979.)     O.  TRntULOiDES  Wahl.     Blunt  Broom  Sedge. 
Ditches  along  the  railways;  scarce.     May  21. 

121.  (1003.)    C.  vulpinoidea  Michx.     Fox  Sedge. 
Low,  grassy  places ;  common.     May  25. 
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ARACRE.     Arum  Family. 

54.    ACORUS  L. 

122.     (1010.)    A.  calamus  L.    Sweet  Flag.     Calamus. 
Marshes  and  wet  places  along  streams ;  scarce.     May  28. 
Glen.     Grant     East  of  Sand  Hill. 

55.     PELTANDRA  Raf. 

123*    (1015.)    P.  viRGiwrcA  (L.)  Kunth.     Arrow  Arum. 
(P.  uwMata  Raf.) 
Large  ditches  and  margins  of  ponds ;  scarce.     June  9. 
Heekland.     Goose  Pond. 

54.     ARI8.EMA  Mart. 

124.  (1016.)    A.  dkacontium  (L.)  Scbott.     Green  Dragon.    Dragon 
Root. 

Open  woods  in  moist,  rich  soil ;  scarce.     May  12. 
Sand  Hill.     8.  E.  of  Hunt's.     Ferrell's. 

125.  (1017.)     A.  triphyllum  (L.)  Torr.     Indian  Turnip.     Jack  in- 
the- Pulpit. 

Open  woods,  ravines,  etc.  ;  common.     April  14, 

LEMNACE.E.     Duckweed  Family. 

57.     SPIRODELA  Schleid. 

126.  (1018.)    S.  polyrhiza  (L.)  Schleid.     Duck's  Meat.     Dnckweed. 
Ponds  and  slow-flowing  dilches ;  common. 


127.  (1020.)     L.  minor  L.     Lesser  Duckweed. 
Ponds  and  ditches ;  frequent.     May  31,  ItaO. 

This  species  and  S.  polyrhiza  L.  often  cover  thickly  the  entire  surface 
of  the  smaller  ponds  in  the  county. 

128.  (1022.)  L.  TRisuLCA  L.     Star  Duckweed. 
Ponds;  scarce.     May  31,  1890. 

Goose  Pond. 

59.    WOLFFIA  Horltei. 

129.  (1025.)     W.  colombiana  Karst.     Columbia  Wolffia. 
Abundant  in  Goose  Pond  in  1890-91.     Not  noted  elsewhere. 


,v  Google 


FLORA   OF  VIGO  COUNTY.  605 

COMMELDIACE^.     Spiderwort  Family. 

60.    COMMELINA  L. 

130.  (1041.)    C.  vracwucA  L.     Day  Flower. 
Sandy  banks;  Bcarce.     June  17. 

Old  canal  aod  hillside  near  Five-Mile  Pond. 

61.    TRADESCANTIA  L, 

131.  (1045.)    T.  filosa  J.  G.  C.  Lebm.    Zig-zag  Spiderwort. 

(T.  virgmica  jkxwxa  Watson.) 
Dry,  gravelly  banks,  especially  along  railways ;  frequent.     June  5. 
The  stems  of  this  species  are  shorter  and  much  more  hairy  than  those 
of  T.  virginiana  L.     They  are  often  branched,  zigzag  above,  aod  bear  a 
close  cluster  of  small  blue  flowers  in  each  of  the  upper  axils. 

132.  (1047.)    T.  viroiniaka  L.     Common  Spiderwort. 
Rich,  moist  banks  and  hillsides ;  frequent.     May  22. 

PONTEDERIACE.E     Pickerel  weed  Family. 

62.     PONTEDERIA  L. 
133.*    (1048.)    P.  cordata  L.     Pickerel-weed. 

Shallow  water  near  margins  of  ponds;  scarce.     July  18. 
Goose  Pond.     Five-Mile  Pond. 

83.     HETERANTHERA  B.  and  P. 
(Schollera  Schreb.) 
134      (1050.)     H.  DUBIA  (Jacq.)  Morong.     Water  Star-grass. 
(.HI  graminea  Vahl.) 
Noted  but  once,  Sept.  25,  1667,  near  the  borders  of  an  island  in 
the  Wabash  Rivor,  where  it  was  frequent. 

JUNCACEj:.     Rush  Family. 

64.    JUNCUS"  L. 

135.     (1053.)    J.  acdmimatus  Michx.     Sharp-fruited  Rush. 
Low,  wet  grounds ;  frequent.     May  22. 

135a.     (1054.)    J.  acuminatcb  MBitis  (A.  Gray)  Engelm. 

Sandy  margins  of  ponds;  common.     May  20. 
13b'.     (1070.)    J.  BFFU8UB  L.     Common  or  Soft  Rusb. 

Low  muddy  places ;  common.     May  25. 
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137.  (1075.)    J.  MAKOINATD8  Roetk.     Grass-leaved  Rush. 
Ditches  ;  scarce.     May  28. 

Side  of  Von.  railway,  near  Glen. 

138.  (1090.)    J.  tenuis  Willd.     Wiry-stemmed  Rush. 
Borders  of  damp  fields,  ditches,  etc. ;  common.    June  6. 

65.     JUNCOIDES  Adans. 
(Luzida  DC.) 

139.  (1101.)    J.  campebtre  (L.)  Kuntze.     Wood  Rush. 

(L.  eampettris  DC.) 
Open  woods  and  fence  rows ;  common.     April  20. 

LILIACEjE.     Lily  Family. 

66.  VEKATRUM  L. 

140.  (1120.)     V.  woodii  Robb.     Wood's  False  Hellebore. 
High,  dry  hills;  scarce.     July  5. 

Coal  Creek. 
Occurs  in  Indiana  as  far  north  as  Tippecanoe  County.     The  root 
leaves  are  in  a  single,  compact  bunch,  and  are  large  and  prominent  in 
May  and  June. 

67.  UVULABIA  L. 

141.  (1121.)     U.   orand[flora  J.  E.   Smith.     Large-flowered  Bell- 
wort. 

Sides  of  ravines  and  wooded  elopes ;  scarce.     April  14. 
Honey  Creek.     Grant.     Coal  Creek. 

68.     HEMEROCALMS  L. 

142.  (1126.)     H.  fulvaL.     Common  Day  Lily. 
Roadsides  and  banks  of  railways,  escaped ;  scarce.     June  2. 

69.    ALLIUM  L. 

143.  (1128.)    A.  canadebseL.     Wild  Garlic. 

(A  canadense  Kalm.) 
Moist  meadows  and  open  woods  ;  scarce. 
Heckland.     South  of  Van.  Railway,  opposite  Beach's.     May  25. 

144.  (1129 )     A.  cernuum  Roth.     Wild  Onion. 
Sides  of  ravines  and  gravelly  banks ;  rare. 
Glen.     May  28,  1887.     (Evermann.) 

145.  (1135.)    A.  tricoccum  Ait.     Wild  Leek. 
Rich,  moist  hillsides;  rare. 

Coal  Creek.     June  6,  1893. 
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70.    H0THO8CORDUM  Kunth. 


146.*  (1137.     N.   orhithogaloides   (Walt.)   Kunth.     Yellow   Pal 
Garlic. 

(JV.  $triatum  Kunth.) 
Sandy  hillsides  and  gravelly  banks ;  scarce. 

Hillside  east  of  Five-Mile  Pond ;  Lost  Creek  near  Seventh  Street 
bridge. 

71.    LILIUM  L. 

147*  (1139.)     L.  CANADEN8E  L.     Wild  Yellow  Lily. 
Moist  banks;  rare. 
Van.  railway  near  Glen.     June  29. 

148.     (1143.)     L.  PinLADEi.rnn.njM  L.     Wild  Orange-red  Lily. 
Prairies  and  sandy  banks  ;  rare. 
Heck  land.     June  14. 

72.    ERYTHRONIUM  L. 

149*  (1147.)    E.  albidtjm  Nutt.     White  Dog's-tooth  Violet, 
Low  open  woods  and  clearings ;  frequent.     April  13. 

150.  (1148.)    E.  amehicanum  Ker.     Yellow  Adder's  Tongue.     Dog's- 
tooth  Violet. 

Open  woods,  in  rich,  rather  moist  soil;  common.     April  1. 

73.     CAMASSIA  Lindl. 

151.  (1152.)    C.  fbaberi  (A.  Gray)  Torr.     Eastern  Quamash.    Wild 
Hyacinth. 

Banks  and  hillside  thickets  ;  scarce. 

Lost  Creek,  near  Seventh  Street  bridge.     Hillside,  near  Ft.  Hani, 
son.     May  8. 

74.    ORNITHOGALUM  L. 

152.  (1154.)    0.  umbellatum  L.     Star- of- Beth]  eh  em. 
Escaped,  sparingly. 

Hillside  west  of  Beach's.     May  3. 

75.     ASPARAGUS  L, 

153.  (1160.)    A.  officinalis  L.     Garden  Asparagus. 

Sandy  banks,  roadsides  and  borders  of  fields,  escaped ;  frequent, 
•specially  along  the  old  canal.     May  10. 
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76.     VAC1NERA   Adans. 
(SmUacina  Desf.) 

154.  (1164.)     V.   racemosa   (L.)  Morong.      False  Solomon's    Seal. 
False  Spikenard. 

(3.  racemosa  Deaf) 
Moist,  shaded  banks  ami  woods;  frequent.     May  11. 

77.    POI.YGONATUM  Adans. 

155.  (1172.)    P.  biflorum  (Walt.)  Ell.     Smaller  Solomon's  Seal. 
Open  woods  and  fence  rows ;  frequent.     May  11. 

155a.     (1173.)     P.  biflorum  commutatum  (R.  &  S.)  Morong.     Great 
Solomon's  Seal. 

{P.  aiganieum  Dietr.) 
Shaded  banks  and  damp  hillside  thickets ;  frequent.     May  21. 

78.     TRILLIUM  L, 

156.  (1176.)    T.  cehmucjmL.     Nodding  Trillium. 
Moist  hillside  thickets ;  scarce.     April  27. 
Coal  Creek.     Grant. 

157.  (1177.)    T.  erectomL.     Birth  Root.     Bath  Flower. 
Sides  of  ravines  in  rich,  shaded  soil ;  scarce. 
Southeast  of  Hunt's.     Honey  Creek.     April  27. 

All  specimens  taken  were  the  white  flowered  form  with  long  declined 
peduncle,  (T.  erection  dtdinatum  Gray's  Man.,  5th  ©d.).  Specimens 
with  leaves  measuring  7x6&  inches,  and  peduncles  4$  inches  in  length 
have  been  noted. 

158.  (1180.)    T.  RECORVATtJM  Beck.     Recurved  Purple  Trillium. 
Moist,  rich  woods;  common.     April  10. 

159.  (1181.)    T.  sessile  L.     Sessile  Trillium. 
Open,  rich  woods;  common.     April  8. 

The  leaves  rarely  six,  in  two  whorls. 

79.    ALETRIS  L. 

160.  (1182b.)     A.    FABJNOSA    L.     Aletris.     Colic-root.     Star-grass. 
Unicorn. 

Prairies,  in  dry  or  sandy  soil ;  scarce.     June  3. 
Heckland. 
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SMILACE-E.     Smilax  Family. 


161.  (1186.)     8.  glaooa  Walt.     Glaucous-leaved  Green  brier. 
Thickets  in  dry,  sandy  soil ;  scarce.     May  22. 

Canal  bank  north  of  Ft.  Harrison. 

162.  (1186.)    8.  herbacea  L.     Carrion  Flower. 
Thickets  and  fence  rows  in  moist  soil ;  frequent.     May  20. 

The  vile-smelling  flowers  iu  globular,  umbel-like  beads.  Gray's  Man- 
ual  states  that  these  heads  contain  twenty  to  forty  flowers,  but  a  head  of 
frnit  collected  in  October,  1896,  was  seven  and  one-half  inches  in  cir- 
cumference and  contained  251  berries. 

163      (1187.)    8.  hibpida  Muhl.     Hispid  Green-brier. 

Rich,  open  woods  in  sandy  soil,  climbing  twenty-five  or  more  feet 
over  shrubs  or  low  trees;  frequent.  May  21. 
This  species  has  larger  leaves  (the  blade  of  a  specimen  at  hand  being 
six  and  one-half  inches  long  by  five  and  three-quarters  wide)  and  climbs 
higher  than  any  other  in  the  county.  It  is  but  little,  if  any,  branched. 
The  spines  are  of  two  sizes,  the  larger  and  fewer  ones  about  two-thirds  of 
an  inch  long  and  scattered  irregularly  the  full  length  of  the  stem,  but  more 
common  on  its  basal  half.  The  small  black  ones  are  very  numerous  on 
the  lower  five  or  six  feet  of  a  mature  stem,  but  are  seldom  found 
higher  up. 

164.  (1190.)    S.  pseudo  CHr»A  L.     Long-stalked  Green-brier. 
Bandy,  hi  11* id e  thickets ;  scarce.     May  21. 

Thicket  near  Five-Mile  Pond.     (Evennarm.) 

165.  (1191.)    8.  ROTUNDrFoi.r  A  L.    Common  Green-brier.     Sheep-brier. 
Moist  woods  and  borders  of  thickets  ;  common.     May  11. 

165a.     ( )    8.  rotunuifolu  quadranqularib  Gray.     Four-angled 

Green-brier. 

Dryer  soil;  frequent.    June  3. 

AMARYLLIDACE-tI     Amaryllis  Family. 

81.     HYPOX1S  L. 

166.*    (1199.)     H.  hirbuta  (L.)  Coville.     Star-grass. 
Off.  erecta  L.) 
Open,  sandy  woods;  scarce.     May  7. 
Five-Mile  Pond.     HeckJand. 
89— Gbol.  s-~  i 
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DI08COREACE.E.     Yam  Family. 
82.    DIOSCOREA.  L, 

167.  (1200a.)     D.  Villoba  L.     Wild  Yam. 
Borders  of  thickets  and  fence  rows ;  scarce. 
Beach's.     Ferrell's. 

The  throe- celled  broadly  winged  pods  are  quite  ornamental  in  autumn. 

IRIDACE^.     Iris  Family. 
83.     IRIS  L. 

168.  (1212.)     I.  versicolor  L.     Larger  Blue  Flag. 
Low,  wet  places ;  frequent.     May  10. 

84.  GEMMINGIA  Fabr. 
{Bdavxcanda  Adans.) 

169.  (1214.)    G.  CHiNKSSis  (L.)  Kuntze.     Blackberry  Lily. 

(B.  eMnenm  A  dans. ) 
Roadsides,  escaped ;  scarce. 
Two  miles  south  of  Atherton.     (Scovdl.) 

85.  SISYBINCHIUM  L. 

170.  (1215.)     S.  bkrmu diana  L.     Blue-eyod  Grass. 

(S.  angmiifoLium  Mill.) 
Moist,  grassy  places ;  common. 
The  form  known  as  S.  atuxps  Cav.  is  frequent  at  Heckland  along  the 
borders  of  moist  prairies. 

ORCHIDAOEjE.     Orchis  Family. 

86.  CYPREPEDIUM  L. 

171.*  (1221.)     C.   HtRSurtJH  Mill.      Larger  Yellow   Lady's 
Moccasin  Flower. 

(C.  pw*wcens  Willd.) 
Rich,  dry  woods ;  scarce. 
Heckland.     Coal  Creek.     May  16. 


172.     (1225.)     O.  spectabilis  L.     Showy  Orchis. 
Open,  rich  woods;  frequent. 
Opposite  St.  Mary's ;  Sand  Hill,  etc.     April  23. 
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88.    HABENARIA  Willd. 


173.  (1228.)    H.  bracteata  (Willd.)  R.  Br.     Bracted  Green  Orchis. 
Wooded  hillsides ;  rare. 

Coal  Creek.     May  18,  1893. 
Three  specimens  found,  no  one  of  which  was  more  than  eight-flowered. 

174.  (1233.)    H.  flava  (L.)  A.  Gray.     Greenish  Orchis. 

(H.  vireseent  Spreng.) 
Damp,  dense  woods;  rare. 
Heckland.    June  10,  1891. 
Recorded  before  only  from  Noble  County. 

89.     GYR09TACHYS  Pars. 
(Spiraniheg  Richard.) 

175.  (1252.)     G,  cer>-ca(L.)  Kuntze.     Ladies' Tresses.     Serew  Stem. 

(5.  eermta  Richard.) 
Margins  of  moist  meadows  and  ponds ;  scarce. 
Goose  Pond.     Heckland.     September  4. 

1)0.     PERAMIUM  SalUb. 
(Goodyem  R.  Br.) 

176.  (1263.)*  P.   PUBEacEMs   (Willd.)     C.   C.   Curtias.     Rattlesnake 
Plantain. 

{6.  pubeeeenx  R.  Br.) 
High,  dry  hills;  rare. 

Coal  Creek.     September  18,  1892.     In  fruit. 
Readily  known  by  its  handsome,  white-reticulated  root-leaves. 

91.     ACHROANTHES  Raf. 
(MicrottylU  Nutt.) 

177.  (1266.)     A.  uwifolia  (Michx.)  Raf.     Adder's  Tongue  Orchis. 

(J/,  ophioglossoidea  Nutt.) 
High,  dry  hills ;  rare. 
A  single  specimen  was  taken  at  Coal  Creek,  September  28,  1893.  In 
Monroe  County  a  number  of  specimens  were  secured  from  high  hills, 
where  they  were  found  in  company  with  Medeola  virginiana  L. ,  Pogonia 
verticiUata  Nutt.,  and  in  the  midst  of  clumps  of  the  moss  Polytrichum  com- 
mune L.  Specimens  taken  by  the  writer  in  Arkansas  were  also  found  on 
high  hills,  though  the  habitat  given  in  Gray's  Manual  is  "low,  moist 
ground."  The  Monroe  County  plants  were  recorded  in  Proo.  lad.  Acad. 
Sci.,  1895,  198. 
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92.     LEPTORCHIS  Du  Petil  Thouars. 
(TAparie  Richard  ) 

178.  (1267.)    L.  Lii.irPOi.iA  (L.)  Kuntze.     Tway-blade. 

(IA-parU  liliifolia  Richard.) 
Rich,  open  woods;  rare. 
Taken  but  once,  southeast  of  Hunt's  Rosary.     June  11,  1888. 

93.    A  PLECTRUM  Nntt, 

179.  (1278.)     A.  spicatum  (Walt.)  B.  S.  P.     Putty  root.     Adam  and 
Eve. 

{A.  hiemale  Nutt.) 
Rich,  sandy  soil  in  open  woods;  frequent.     May  8. 
This  is  by  far  the  most  common  orchid  found  in  the  county,  having 
been    noted  in    a  dozen    or   more  localities — Sand    Hilt,  Beach's,  Coal 
Creek,  etc.     The  corms  are  eaten  raw  by  some  people,  and  their  muci- 
laginous center  is  said  to  be  a  good  cement  for  porcelain -ware,  etc. 


DICOTYLEDONS. 


8A  URURACEjE.     Lizard's  Tail  Family. 

94.    SAURURUS  L. 

180.*     (1279.)     8.  ckrniiusL.     Lizard's  Tail. 

Ditches  and  borders  of  ponds;  frequent.     June  12. 
Conover's  Pond.     Van.  railway  n<*ar  Beach's.     Heckland. 

JUGLANDACE-E.     Walnut  Family. 

H-i.    JUOLANS  L. 

1H.     (1280.)     J.  cinerea  L.     Butternut.     White  Walnut 

Sides  of  ravines  and  open  upland  or  river  terrace  woods  in  rich  soil ; 
frequent.     April  20. 

The  fruit  sometimes  double. 

182.     (1281.)    J.  nigral.     Black  Walnut. 
Rich,  open  woods;  frequent     April  15. 
All  the  larger  trees  have  long  since  been  sawed  into  lumber,  and  a 
specimen  two  feet  in  diameter  is  now  seldom  seen. 
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96.     HICORIA  Raf. 
(Cbrya  Nutt.) 

183.  (1282)   H.  ALB»(L)Britton.    Mocker-nut.   White  heart  Hickory. 

C.  tomentosa  (Nutt.) 
Wooded  elopes  and  open  upland  woods;  frequent. 
Nut  smaller  than  that  of  ff.  sulcata,  which  it  most  closely  resembles  ; 
often  attenuate  above ;  shell  very  hard  ;  kernel  less  sweet ;  husk  thinner, 
not  parted  to  the  base. 

184.  (1283.)     H.  glabra  (Mill.)  Britton.     Pignut.     Broom  Hickory. 
Black  Hickory. 

(C  poreina  Nutt.) 
Dry  Hills  and  uplands ;  frequent 
The  wood  excels  for  making  axe-handles. 

185.  (1285.)  H.  minima  (Marsh.)  Britton.   Bitter-Dut.  Swamp  Hickory. 

(C.  owwraNutt.) 
Moist,  open  woods  and  borders  of  swamps;  frequent. 
Nut  more  rounded,  shell  thinner,  and  kernel  much  more  bitter  than  in 
H.  glabra. 

186.  (1286.)     H.  ovata  (Mill.)  Britton.     Shell  or  Shag-bark  Hickory, 

(C.  alba  Nutt.) 
Open  woods  and  sloping  hillsides  in  rich  soil ;  common.     April  18. 

187.  (1287.)     H.  pecas  (Marab.)  Britton.     Pecan  Nut. 

(C.  oUvaeformi*  Nutt.) 
Rich  bottom  lands ;  scarce. 
Several  trees  grow  in  the  river  bottoms  north  of  Ft.  Harrison. 

188.  (1288.)    H.  bulcata  (Willd.)  Britton.     Big  Shell-bark.     King- 
nut.     Big-nut  Hickory. 

(6*.  sulcata  Nutt.) 
Moist,  rich,  usually  alluvial  soil ;  scarce.     April  23. 
McKeen's  woods.     Woods  near  Goose  Pond.     River  bottoms  north 
of  Ft.  Harrison. 
Bark  lees  shaggy  than  in  H.  ovata.     Nut  large,  a  little  longer  than 
broad;  mucronate  at  both  encia  ;  kernel  sweet;  husk  very  thick,  com- 
pletely separating  into  four  pieces. 

8ALICACE.E.     Willow  Family. 

97.    POPULUS  L. 
1-9.*  (1299.)     P.  betekopbylla  L.     Downy  Poplar. 

Noted  only  around  the  borders  of  the  Goose  Pond,  where  it  is 
common. 

Probably  its  most  northern  record.     May  10. 
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190.  (1300.)  P.  monilifera  Ait.     Cottonwood.     Necklace  Poplar. 
Borders  of  streams  and  low  alluvial  soil ;  common.     April  6. 

Specimens  along  the  Wabash  reach  a  height  of  130  feet.  The  wood  is 
too  light  and  soft  to  be  of  great  commercial  value,  but  is  much  used  for 
paper  pulp,  packing  cases,  matched  ceiling,  etc. 

191.  (1302.)    P.  TKEMU1-01DE8  Micbx.     American  Aspen.     Quaking 
Asp. 

Dry  hillside  woods  and  clearings;  scarce. 
Heckland.     Goal  Creek.     April  5. 
All  trees  noted  were  of  small  size. 

98.     SALIX  L. 

192.  (1304.)    8.  alba  L.     White  Willow. 
Old  Gelds  near  dwellings;  scarce, 

South  of  the  Seventh  Street  bridge  across  Honey  Creek  is  an  example 
measuring  thirteen  feet  and  eight  inches  in  circumference. 

193.  (1316.)    S.  cobdata  Muhl.     Heart-leaved  Willow. 
Low,  moist  places ;  common.     April  20. 

Shrubs  three  to  fifteen  feet  high,  the  stipules  renifbrm,  toothed,  con- 


194.  (1320.)    S.  discolor  Muhl.     Glaucous  Willow.     Pussy  Willow. 
Low,  wet  banks  and  bordersof  prairie  swamps ;  frequent.     April5. 

Grows  in  dense  clumps  and  is  the  first  willow  to  bloom  in  spring. 

195.  (1330.)    8.  humilis  Marsh.     Prairie  Willow. 

Noted  only  in  the  raw  prairie  at  Heckland,  where  it  is  common. 
April  20. 
A  shrub,  two  to  six  feet  high ;  usually  two  or  three  together. 

196.  (1331.)    8.  lonoifolia  Muhl.     Long-leaved  Willow.     Sand-bar 
Willow. 

Sandy,  moist  places  along  the  Wabash  river  and  the  larger  ponds  ; 
frequent.     April  20. 

197.  (1335.)    8.  nigra  Marsh.     Black  Willow. 
Banks  of  streams  and  ponds ;  common.     May  10. 

This  is  the  largest  native  willow  found  in  the  county,  in  some  instances 
reaching  a  diameter  of  nearly  two  feet.  Along  the  low  banks  of  the 
smaller  streams  it  often  grows  in  great  masses.  The  roots  often  extend 
in  search  of  moisture  to  a  depth  of  ten  feet  or  more  into  the  alluvial  soil 
in  which  the  species  usually  grows. 
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197a.     (1336.)    8.  nigra  falcata  Torr.     Scythe  leaved  Black  Willow, 
With  the  type,  but  legs  frequent. 

198.  (1338.)    8.  FETiOLARis  Smith.     Petioled  Willow. 
Low,  moist,  sandy  banks ;  scarce.     April  15. 

Bottoms  along  Old  Canal  from  Ft.   Harrison  to  Five-Mile  Pond ; 
Heckland. 

BETULACE.E.     Birch  Family. 

99.    CARPINUS  L. 

199.  (1349.)     C.  caroliniana  Walt.     Water  Beech.     Horn-beam. 
Borders  of  streams  and  swamps ;  frequent. 

The  wood  of  both  this  and  the  next  species  is  very  heavy,  strong  and 
durable,  and  fitted  for  posts,  levers,  handles  of  tools,  etc. 

100.    OSTRYA  Scop. 

200.  (1350.)     O.  viRGtdiANA  (Mill.)  Willd.     Hop-Hornbeam.     Iron 
Wood.     Lever  Wood.     Deer  Wood. 

Dry  woods  and  sides  of  ravines ;  frequent. 

101.    CORYLU3  L. 

201.  (1351.)     C.  Americana  Walt.     Wild  Hazle-nut. 

Borders  of  woods  and  clearings  in  dry  soil ;  frequent.     March  16.  . 

102.     RETULA. 

202.  (1356.)   B.  nigra  L.     River  Birch.     Red  Birch. 

Banks  of  streams ;  common  along  Honey  Creek  and  its  tributaries. 
April  25. 
Noted  also  by  tbe  writer  in  Putnam  County  along  the  tributaries  of 
Eel  River,  and  in  Marion  County,  northwest  of  Indianapolis,  along  While 
River. 

FAGACEjE.     Beech  Family. 


203.     (1367.)    F.  atropunicea  (Marsh.)  Sudw.     American  Beech. 

( F.  ferruginea  Ait.) 

Upland,  usually  flat,  damp  woods  in  clayey  soil ;  common.    April  16. 

Many  of  the  farmers  and  woodmen  of  Vigo  County  recognize  two 

species  of  beech — -the  one,  "  Red  Beech,"  growing  in  dry  soil,  a  rather 

small,  scraggy  tree,  whicb  retains  its  leaves  through  most  of  the  winter, 

and  the  wood  of  which  is  almost  uncleavable  on  account  of  its  curly  or 

twisted  fibres ;  the  other,  the  "  White  Beech,"  the  large,  straight  boled 

tree,  growing  in  moist  soil,  the  leaves  deciduous  in  autumn,  the  wood 
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easily  split,  and  having  a  high  value  fur  fuel  and  the  making  of  chain, 
shoe-lasts  and  tool  handles. 

104.    QUERCUS  L. 
204  *     (1370.)     Q.  alba  L.     White  Oak. 

Open,  upland  woods;  usually  in  dry,  rather  poor  soil;  common. 
One  of  the  most  valuable  of  the  forest  trees  yet  remaining  in  any 
numbers.  The  largest  specimens  have  been  removed,  but  many  of  me- 
dium size  are  still  to  be  found  in  the  eastern  half  of  the  county.  Within 
the  last  two  decades  the  lumber  of  this  species  has  been  put  to  many 
usee  for  which  it  was  spurned  when  walnut,  "yellow  poplar"  and  other 
trees  were  abundant.  As  a  consequence,  the  value  of  white  oak  trees 
has  slowly  but  surely  enhanced,  and  the  farmer  has  often  received  more 
for  them  than  the  land  on  which  they  grew  was  worth. 

205.  (1375.)    Q.  coccinea  Wang.     Scarlet  Oak. 
Sandy  hillsides  and  river  terrace  woods;  frequent 
Spring  Hill;  near  Five-Mile  Pond,  etc. 

Known  by  its  grayish,  rather  smooth  bark ;  its  shining,  narrow -lo bed 
leaves,  which  turn  bright  red  in  autumn,  and  its  medium- sized,  white- 
meated  acorn,  half  covered  with  a  top-shaped  cup. 

This  species  is  seldom  distinguished  by  the  land-owner  from  the  red 
oak  (Q.  rubra  L.).  Its  wood  is  similar  in  structure,  aud  the  uses  to 
which  it  is  put  are  practically  the  same. 

206.  (1381.)     Q.    imbkicakia    Michz.     Shingle  Oak.     Laurel  Oak. 
Peach-leaved  Oak. 

Wooded  slopes  in  loose,  sandy  soil ;  common. 
Distinguished  by  its  shining,  lanceolate  entire  leaves,  resembling  in 
general  appearance  those  of  the  peach.  They  often  remain  on  the  tree 
throughout  the  winter,  and  when  old  have  the  lower  surface  thickly 
covered  with  yellowish  down.  The  acorn  is  short  and  broad,  with  the 
cup  covering  its  lower  third.  Among  the  farmers  of  Vigo  County  this 
species  is  most  commonly  known  as  the  "Jack  Oak,"  a  name  which 
more  rightfully  belongs  to  Quercus  nigra  L.  The  wood  is  coarse-grained, 
heavy  and  hard,  but  is  seldom  used  except  for  fuel,  for  which  it  is 
highly  esteemed  ;  aud  for  clapboards. 

207.  (1385.)     Q.     MA.CROCARFA    Michz,     Bur   Oak.     Over  Cup  or 
Mossy  Cup  Oak. 

Open  woods,  especially  those  of  the  river  terrace ;  common. 
May  15. 
Readily  known  by  its  thick,  rough,  shaggy  bark;  its  many  long 
branches,  the  lowermost  ones  on  the  larger  trees  usually  within  ten  feet 
of  the  ground ;  its  large  obovate  leaves  and  large  acorn  with  the  cup 
margined  with  a  moss-like  fringe.  The  lumber  is  close-grained,  hard 
aud  durable  and  valuable  for  many  purposes. 
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208.     (1388.)     Q.  minor  (Marsh.)  Sarg.     Poet  Oak.     Iron  Oak. 
(Q.  stdhta  Wang.) 
Dry,  Bandy  Nil ;  scarce. 

Hillside  Dear  Spring  Hill.     Roadside  one  mile  north  of  Goose  Pond. 
May  20. 
A  small  oak  with  close  gray  bark ;    the  leaves   thick,  with  broad 
rounded  lobes,  covered  beneath  with  rusty  down.     Acorns  very  small. 
209.*  (1389.)    Q.  muhlenbergii  Engetni.     Yellow  Oak.     Chinquapin 
Oak.     False  Chestnut  Oak. 
Upland  wooded  slopes  and  river  terrace  woods  in  rich,  loose  soil; 
common. 
In  Vigo  County  two  marked  varieties  of  this  tree  occur:     In  the  one 
the  leaves  closely  resemble  those  of  the  common  chestnut,  being  lanceo- 
late, acuminate,  5£  inches  long  by  1J  inches  wide  (average),  sharply  ser- 
rate, the  veins  very  prominent ;  in  the  other  the  leaves  are  broadly  ovate 
or  obovate,  7  inches  long  by  6  wide,  the  teeth  rounded,  the  veins  less 
prominent     The  bark  of  each  closely  resembles  that  of  the  white  oak, 
and  the  acorns  of  both  are  rather  small,  sweet  and  edible.     No  connect- 
ing forms  are  seen,  and  I  would  consider  the  two  distinct,  but  Dr.  J.  M, 
Coulter,  to  wbom  specimens  were  sent,  writes  that  they  are  considered 
varieties  of  one  species  by  Dr.  Engleman  and  other  authorities  who  have 
made  a  special  study  of  the  oaks. 

210.  (1393.)    Q.  PALU3TH18  DuEoi.     Swamp  Spanish  Oak.     Pin  Oak. 
Borders  of  swamps  and  low,  wet  woods;  frequent. 

Known  by  its  very  smooth,  dark-gray  bark ;  its  narrow-lobed,  glossy 
leaves  ;  its  mnali  acorn  with  very  shallow,  saucer-shaped  cup.  The  lower 
limbs  of  this  oak  are  also  almost  invariably  decurved  and  at  a  little  dis- 
tance appear  thorny  on  account  of  the  many  short  shoots,  or  secondary 
branches  which  they  bear.  The  tree  is  seldom  large  enough  to  be  profit- 
ably worked,  and  is  little  used,  except  for  clapboards  and  staves. 

211.  (1396)     Q  platanoides  (Lam.)  Sudw.     Swamp  White  Oak. 

(Q.  bhdm  Willd.) 
Swampy  places  in  upland  or  river  terrace  woods ;  scarce. 
Dealing's  woods  on  Poplar  Street  road.     Section  33,  Honey  Creek 
Township,  etc.     May  15. 
The  bark  resembles  that  of  the  white  oak  (Q.  alba  L.),  but  the  leaves 
are  much  larger,  obovate,  with  a  wedge-shaped  base,  and,  when  old,  white- 
hoary  beneath.     The  acorns  are  somewhat  shorter,  but  of  greater  di- 
ameter, and  more  pointed  than  those  of  the  white  oak. 

212.  (1399.)     Q.  kcbka  L.     Red  Oak. 

Dry  hillsides  and  flat  upland  woods;  common. 
Known  by  its  smoothish,  dark-gray  bark ;  its  large,  thin  leaves,  the 
lobes  of  which  are  acuminate  and  broad  at  base,  and  the  large  acorn,  one 
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inch  long,  with  short,  flat  cup.  The  leave*  turn  a  dull  brownish  red 
after  frost.  The  wood  is  reddish,  coarse-grained  and  inferior  in  value, 
being  used  mainly  for  clapboards,  staves,  and  cheap  grades  of  furniture. 

213.     (1401.)    Q.   veluthja    Lam.     Black    Oak      Quercitron.     Yel- 
low-barked Oak 

(Q.  coccinea  var.  tinctoria  Bar  tram.) 
Moist  or  dry  upland  soil ;  frequent. 
Distinguished  from  the  scarlet  oak  (Q.  coccinea  Wang.),  which  it  most 
closely  resembles,  by  its  black  or  dark-brown,  deeply  furrowed  outer 
bark,  which  is  rich  in  tannin  ;  its  orange  colored,  very  bitter  inner  bark, 
which  yields  quercitron,  a  valuable  yellow  dye  ;  its  much  broader!  o  bed, 
less  shining  leaves,  which  turn  yellow  or  dark  red  in  autumn,  aud  by 
its  somewhat  shorter,  less  pointed,  yellowish-ineated  acorn.  The  wood 
is  reddish  and  coarBe-g rained,  stronger  and  more  durable  than  that  of 
either  the  red  or  scarlet  oak. 


ULMACE.E.     Elm  Family. 


105.     ULMUS  L. 

214.  (1403.)     U.  alata  Michx.     Winged  Elm. 

One  or  two  specimens  grow  near  the  I.  A  St.  L.   trestle  west  of 
Wabash  River.     Frequent  in  Crawford  and  Harrison  counties. 

215.  (1404.)     U.  Americana  L.     White  Elm.     American  Elm. 
Low,  open  woods;  common.     April  12. 

The  American  or  White  Elm  is  one  of  the  most  handsome  native 
forest  trees.  It  will  grow  in  any  soil,  but  reaches  its  greatest  develop- 
ment in  low,  rich  woods  and  along  small  streams.  It  branches  widely, 
and  in  cities  possessing  broad  streets  it  is  well  suited  for  shade  purposes. 
Where  properly  set  out  and  tended,  streets  planted  with  it  become  in 
time  columned  and  arched  like  the  aisles  of  a  Gothic  cathedral. 

Its  one  great  disadvantage,  however,  is  its  liability  to  injury  from  in- 
sects. In  this  country  over  80  species  prey  upon  it.  The  elm  tree 
borer,  numerous  varieties  of  caterpillars,  and  a  plant  louse  which  disfig- 
ures the  leaves  by  crumpling  and  distorting  them,  are  its  most  abundant 
enemies  in  Indiana;  while  in  the  eastern  States,  aud  rapidly  traveling 
westward,  is  the  "  Imported  Elm  Leaf  Beetle,"  which  literally  strips  the 
tree  of  its  foliage. 

216.  (1405.)     U.  PUBescemb  Walt.     Slippery  Elm.     Red  Elm. 

{U.Julm  Michx.) 
Rich  woods  and  sides  of  ravines;  frequent.     March  29. 
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,CELTIS  L. 


217.  (1408.)     C.  occidentals  L.     Hackberry.     Sugarberry. 

Open  woods,  especially  those  of  river  terrace;  frequent.     April  14. 

MORACEjE.     Mulberry  Family. 

107.    HORUS  L. 

218.  (1412.)     M.  kubraL.     Red  Mulberry. 

Open,  rich  woods  and  borders  of  old  fields  ;  frequent.     May  1. 
Leaves  have  been  measured  which  were  eight  inches  broad  and  10J 
inches  long.     In  Vigo  County  the  fruit  ripens  about  June  15. 

108.    TOXYLON  JUf. 
( Jfcefura  Nutt ) 

219.  (1413  )     T.  pomiferum  Raf.     Osage  Orange. 

(.If  mrantica  Nutt.) 
Es'aped,  sparingly. 

Banks  of  Sugar  Creek  below  National  Road  bridge.     Roadside  near 
St.  Mary's. 

10!>.    nUMULUS  L. 

220.  (1414.)     H.  LUFULue  L.     Common  Hup. 

Noted  along  Lost  Creek  and   banks  of  Van.  Railway  near  Glen  ; 
scarce.     May  25. 

110.    CANNABIS  L. 

221.  (1415.)     C.  bativa  L.     Hemp. 
Waste,  sandy  places;  frequent     July  12. 

Sometimes  grows  to  a  height  of  12  feet. 

URTICACE.E.     Nettle  Family. 

111.     t'RTICA  L. 

222.  (1418.)    U.  gracilis  Ait.     Tall  Nettle. 

Fence  rows  and  borders  of  woods  in  moist,  rich  soil ;  frequent.    June 
13. 

112.     URTIGASTBUM  Fabric. 

(Laportea  Gaud.) 

223.  (1420.)     U.  divaricatum  (L.)  Kuntze.     Wood  Nettle. 

(L.  canadensis  Gaud  ) 
Low  moist  woods  and  sides  of  ravines;  scarce.     July  1. 
Coal  Creek.     Woods  south  of  Van.  Railway,  near  Beach's. 
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113.      ADICFtA   Kftf. 

(Ptlea  Llndl.) 

224.  (1421.)     A.  fumila  (L.)  Eaf.     Clearweed.     Richweed 

(P.  pumUa  Gray'.) 
Bottoms  of  ravines  and  moist,  shaded  places ;  frequent.   June  10. 

114.    BOEHMERIA  Jac.|. 

225.  (1422.)     B.  cylindrica  (L.)  Willd.     False  Nettle. 

Low,  moist  woods  and  borders  of  swamps;  frequent.     June  16. 

SANTALACE^l.     Sandal-wood  Family. 
US.    COMASDRA  Nutt. 

226.  (1429.)    C.  umbellata  (L  )  Nutt.     Bastard  Toadflax. 
Dry  virgin  prairies;  scarce.     May  7. 

Heckland. 

ARISTOLOCHIACE.E.     Birtbwort  Family. 

116.  ASAHUM  L. 
227.*    (1432.)     A.  cahadbnse  L.     Wild  Ginger. 

Sides  of  ravines  and  rich  wooded  slopes;  frequent.     April  17. 
Honey  Creek;  southeast  of  Hunt's;  Coal  Creek,  etc. 

POLYGONACE.E.     Buckwheat  Family. 

117.  KUMEX    L. 

228.     (1454.)     R.  acetosella  L      Field  Sorrel.     Sheep  Sorrel. 

Barren  or  poor  soil,  roadsides,  old  fields,  etc. ;  abundant.     May  11, 

229.*    (1455)     R.   ALTiasiMus    Wood.      Pale    Dock.      Peach-leaved 
Dock. 
Borders  of  ponds,  ditches,  aud  moist  banks;  common.     May  4. 

230.  (1458.)     R.  CRI8PU8  L.     Curled  Dock. 
Rich,  waste  soil;  abundant.     May  25. 

231.  (1460.)     R.  OBTUBiFOLirs.     Bitter  Dock. 
Roadsides  and  waste  places;  common.     June  11. 

232.  (1468.)     R.  verticillatus  L.     Swamp  Dock. 
Swamps  and  borders  of  marshes;  frequent.     June  14. 
Margins  of  Goose  and  Five-Mile  ponds.     Heckland. 
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118.     POLYGONUM  L. 

233.*     (1470.)     P.  amphibium  L..     Water  Persicaria. 

Shallow  water  near  margins  of  poods;  common.     July  7. 
This  species,  and  P.  pennsylvanica  L. ,  cover  acres  of  the  margins  of 
the  larger  ponds  of  Vigo  County.    The  flowers  of  both  are  more  showy 
than  those  of  any  other  of  our  native  species ;  the  spikes  of  P.  amphibium 
often  paired. 

234.*    (1471.)     P.  arifolium  L.     Halberd-leaved  Tear  Thumb. 
Ravines  and  borders  of  small  streams ;  scarce. 
Along  Lost   Creek,   south  side   of  Van.    Railway,   and   one   of   its 


tributaries  east  of  Highland  Lawn 
Lake  County. 

Found  also  near  Michigan  City, 

235.     (1472.)    P.   aviculare   L. 

Knot    Weed.      Doorweed.     Goose 

Yards,  roadsides,  etc. ;  abundant.     June  1. 

236.  (1477.)     P.  convolvulus  L.     Black  Bindweed. 

Borders  of  cultivated  fields  and  fence  rows;  frequent,     June  10. 

237.  (1482.)    P.  emersum  (Michx.)  Britton. 

(P.  mvhlenbergii  Watson.) 
Sandy  margins  of  ponds  and  marshes ;  frequent     June  10. 
Conover's  and  Five  Mile  ponds.     Marsh  south  of  Fair  Ground. 

238.  (1483.)     P.  ebectum  L.     Erect  Knot  Grass. 

Damp,  waste  soil ;  common.     June  27. 
239.*     (148fi )     P.     hydkopiper   L.     Common    Smart  weed.     Water 
Pepper. 
Ditches  and  borders  of  ponds ;  common.     July  11. 
240*    (1487.)     P.  HYDROFrPEROiDES  Michx.     Mild  Water  Pepper. 

Shallow  water  and  mnddy  margins  of  ponds;  common.     July  18. 
241.*     (1493.)      P.   fennbylvanicum    L.     Pennsylvania  Knotweed. 
Glandular  Knotweed. 
Ditches  and  borders  of  ponds ;  common.     July  12. 
242.*     (1499.)     P.  persicaria  L.     Lady's  Thumb.     Heartweed. 

Low  wet  soil ;  common.     June  8. 
243*    (1500.)     P.  i-unctatum  Ell.     Water  Smartweed. 
(P.  acre  HBK.) 
Swamps  and  low  ground  along  the  river  ;  common.     July  14. 
244.*    (1502.)     P.  ramosihsimum  Michx. 
Low,  sandy  grounds;  scarce.     July  11. 
Borders  of  woods  near  marsh,  south  of  Fair  Ground. 
The  first  record  for  the  State. 
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245.*    (1504.)     P.  bagittatum  L.     Arrow-leaved  Tear-thumb. 

Low,  wet  places,  especially  about  borders  of  upland  thickets  where 
it  often  climbs  six  to  eight  feet  high  over  shrubs  and  tall  grass ; 
common.     August  2. 

246.  (1505.)     P.  8CANHES8  L.     Climbing  False  Buckwheat. 

(P.  dumetorum  xandent  Gray.) 
Moist,  open  woods,  fence  rows,  etc.;  abundant.     July  18. 
Sometimes  twines  20  or  more  feet  high  over  the  sides  of  a  honey  locust 
or  other  much-branched  tree. 

247.  (1507.)     P.  tenue  Michx. 
Rich,  dry  soil ;  scarce.     August  1. 
Borders  of  McKeen's  woods.     Beach's. 

248,*    (1508.)    P.  viRorNiANUM  L.     Virginia  Smartweed. 
Dense  woods  in  moist,  rich  soil ;  common.    July  20. 

119.     FAGOPYRUM  Gaertn. 

249.     (1510.)    F.  fagopyrum  (L )     Karst.     Buckwheat. 
(F. .  esmlentum  Moench.) 
Borden  of  old  fields  and  along  railways ;  scarce.     May  25. 
Heckland. 


CHENOPODIACE.E.     Goosefoot  Family. 
120.    CHENOPODIUM  L. 

250.     (1515.)    O.  Album  L.     Lamb's-Quarters.     Pigweed. 

Waste  or  cultivated  grounds ;  very  common.     July  6. 
261.     (1517.)    C.  ambrosioides  L.     Mexican  Tea. 

Streets  and  alleys  of  Terre  Haute ;  common.     July  2. 

252.  (1518.)     C.  anthblminticum  L.     Wormseed. 

(C.  ambrosioides  anthelminticitm  Gray.) 
With  the  preceding ;  less  frequent.     July  28. 

253.  (1521.)     C.  bobciahum  Moq. 

Dry,  sandy  soil,  in  open  places ;  scarce. 

North  Sand  Hill.     Oct  17,  1896. 
The  flowers  much  smaller  than  in  allied  species;  on  slender  recurved 
branches;  the  black  seeds  easily  separated  from  the  enclosing  pericarp. 
The  first  record  for  the  State. 

254.  (1522.)    C.  botrys  L.     Jerusalem  Oak.     Feather  Geranium. 
Waste  places  along  the  river  front ;  scarce.     June  28. 


,v  Google 


FLORA   OF  VIGO   COUNTY.  623 

255.  (1527.)    C.  hybridum  L.     Maple-leaved  Goosefoot. 

Borders  of  cultivated  fields  and   banks  of  old   canal ;    common. 
June  IS. 

256.  (1533.)  '  C.  urbicdm  L 

Commons  and  waste  places  about  the  city ;  frequent     June  15. 


AMARANTHACE^.     Amaranth  Family. 
121.    AMAKANTHUS  L. 

257.  (1556.)    A.  oraecizanb  L.     Tumbleweed.     White  Pigweed. 

(A.  albiu  L.) 
Waste,  sandy  places ;  common.     July  20. 
A  specimen  with  the  branches  incurved  to  a  globular  form  and  measur- 
ing 5  feet,  7  inches  in  circumference,  was  taken  from  the  old  canal  bed 
near  Conover's  Pond,  in  September,  1889. 

258.  (1561 .)    A  hybridus  PANICULATD8  (L.)  Uliue  A  Bray.    Panicled 
Pigweed. 

(J.  panietdatug  L.) 
Fence  rows  along  cultivated  fields;  frequent.     July  1 

259.  (1564.)     A.  retroflexus  L.     Pig-weed.    Red-root.    Amaranth. 
Cultivated  grounds;  very  common.     July  3, 

260.  (1565.)     A.  bpinobus  L.     Thorny  Amaranth. 
Roadsides  and  commons  of  city ;  frequent.     July  15, 

122.     ACNIDA   L. 

261.*    (1569.)     A.  tamaribcina  (Nutt.)Wood.     Water  Hemp. 
(A.  tuberciUiila  Moq.) 
Gravel  and  sand  banks  of  Wabash  River;  common.     August  20. 

261a.*    (1570.)     A.  tamariscina  subnuda  (S.  Wats.)  Coulter.. 
(A.  tubercttlata  var.  subnuda  Wats.) 
Borders  of  ponds  in  wet,  sandy  soil ;  frequent. 
Usually  prostrate  with  the  reddish  flowers  in  dense,  globular  axillary 
heads. 

PHYTOLACCACE^;.     Poke-weed  Family. 

123.    PHYTOLACCA  L. 

262.     (1575.)   P   decandba  L.    Poke-weed.    Pigeon-berry.   Poke-root 
Roadsides  and  fence  rows  in  rich,  moist  soil ;  frequent.    June  16. 
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AIZOACE.E.     Carpet  Weed  Family. 

124.    MOLLl'GO  L. 

263.  (1583.)    M.   verticillata   L.     Carpet  Weed.     Indian   Cbick- 
weed. 

Open,  bare,  sandy  places  and  cultivated  fields;  common.     May  11 
to  November  15. 

PORTULACACE.E.     Purslane  Family. 

125.  CLAYTONIA  L. 

264.  (1589)    C.  vibginica  L,     Narrow-leaved  Spring  Beauty. 
Moist,  open  woods ;  common.     March  23. 

Varies  much  in  width  and  length  of  leaves,  and  in  color  of  flowers 
from  deep  pink  to  almost  white. 

126.  PORTULACA  L. 

265.  (1593.)     P.  oleracea  L.     Common  Purslane.     Pusley. 

Gardens  and  cultivated  grounds;  abundant.     May  8. 

CARYOPHYLLAOE.E      Pink  Family. 

127.     AGROSTEMMA  L. 

266.  (1596.)     A.  oithago  L.     Corn  Cockle. 

(Lychnis  gilkago  L.) 
Borders  of  railways  and  wheatfielrls ;  frequent.     May  20. 
A  handsome,  but  vile  weed. 

128.  SILENE  L.  Campions. 
"To  prevent  ants,  small  beelles,  aiid  other  honey-eating  intruders  from 
creeping  up  the  stalk,  and  so  rifling  the  nectaries  without  doing  any  good 
to  the  plant  in  return,  the  stems  of  the  campions  are  covered  with  hairs, 
and  exude  a  sticky,  viscid  gum,  both  of  which  peculiarities  aid  them  in 
baffling  the  unwelcome  wingless  visitors,  while  the  inflated  calyx  and  long 
tube  effectually  keep  out  all  flying  insects,  except  the  few  for  whose 
visits  the  plants  specially  lay  themselves  out.  Nay,  as  if  so  many  pre- 
cautions were  not  enough,  the  mouth  of  the  tube,  above  the  stamens,  is 
furthermore  obstructed  by  five  little  valves,  or  scales,  one  being  attached 
to  the  claw  of  each  petal ;  and  these  scales  can  easily  be  craned  over,  like 
tiny  walls,  by  the  large  and  long  proboscis  of  the  bees  or  moths,  but  not 
by  the  little  thieving  flies  against  whose  incursions  the  flowers  are  so 
anxious  to  guard  themselves." — Grant  Allen* 

•  VimattH from  Suture.  11. 
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267.  (1599.)     3.  alba  Muhl.     Snowy  Campion. 

(8.  nweaOtth.) 
Scarce.     Taken  on  several  occasions  along  the  Vandalia  and  I.  & 
St.  L.  Railways.     June  4. 

268.  (1601.)     S.  antirkhcja  L.     Sleepy  Catchfly. 
Waste  places  in  dry,  sandy  soil ;  frequent     April  20. 

269*    (1609a.)     S.  regia  Sims     Royal  Catchfly. 
Borders  of  prairies ;  rare. 
East  of  Prairieton.     June  22,  1890. 

270.  (1611.)    8.  steliata  (L  )  Ait.  f.     Starry  Campion. 
Shaded  banks ;  scarce. 

Sides  of  canal  near  Five  Mile  Pond.     Van.  Railway.     June  11. 

271.  (1612.)    8  virqimica  L.     Fire  Pink.     Catchfly. 
Ravines  and  borders  of  damp  woods ;  scarce. 

Coal  Creek.     Grant.     April  25. 


128.    SAPONARIA  I.. 

272.     (1625.)     S.  officinalis  L.     Soapwort.     Bouncing  Bet. 
Waste  places  in  sandy  soil ;  frequent     June  15. 
Very  abundant  along  the  old  canal  near  Five- Mile  Pond. 

130.    ALSINE  L. 
(StellariaL.) 

273*  (1637.)  A  LOHOrFOLiA  (Muhl.)  Britton.   Long-leaved  Stitch  wort. 

(Moria  Itmgifolia  Muhl.) 
Open  woods  in  rather  damp  places ;  scarce.     May  25. 

274     (1638.)    A.  losgipes  (Goldie)  Coville.    Long-stalked  Stilchwort. 
(Stellaria  Umgipes  Goldie.) 
Moist  prairies  and  borders  of  marshes;  rare.     May  12. 
Heckland.     Marah  west  of  Beach's  Woods  near  Van.  Railway. 

275.  (1641.)     A.  media  L.     Common  Chickweed. 

(Stellaria  media  Smith.) 
Rich,  damp  soil ;  frequent.     March  20. 
Borders  of  marsh  south  of  Fair  Ground.     Streets  of  Terre  Haute. 

276.  (1642.)    A.  pubbba  (Michx.)  Britton.     Great  Chickweed. 

{SuUaria  puhera  Michx.) 
Open  woods  in  rich  soil ;  common.     April  5. 
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131.     CERASTIUMnL. 


277.  (1650.)    C.   j.oNGiPKnuN'cuLATCM    Mulil.      Nodding   Mouse-ear 
Chick  weed. 

(Cerattium  nutans  Raf. ) 
Moist,  grassy  places ;  frequent.     April  20. 

278.  (1652.)  C.  vrscoecM  L.  Mouse-ear  Chick  weed. 
Grassy  banks  and  roadsides  ;  frequent.  April  20. 
Hand  Hill.     Coal  Creek. 

Paler  green  and  not  bo  spreading  as  the  next. 
279.*    (1663.)    C.  vuloatum  L.     Larger  Mouse-ear  Chick  weed. 
Open  woods,  meadows  and  waste  places ;  common.     April  28. 

132.    ARENAR1A  L. 

280.*     (1671.)     A.  skrpyllifolia  L.     Thyme-leaved  Sandwort. 

Low,  moist,  sandy  places ;  scarce.     May  31. 

Borders  of  Conover's  and  Five-Mile  ponds. 
Not  before  recorded  from  Indiana  south  of  the  sand  dunes  bordering 
Lake  Michigan. 

NYMPfLEACE,£.     Water-lily  Family. 

135.    NELUMBO  Allans. 

281      (1687.)     N.  LUTEA  (Willd.)  Pers.     Water  Chinquapin.     Yellow 
Nelumbo. 
Ponds ;  scarce.     June  20. 
Previous  to  1890  this  was  a  common  plant  in  the  Goose  and  Five  Mile 
ponds,  the  surfaces  of  which  in  late  summer  were  extensively  covered 
with  the  large  peltate,  circular,  floating  leaves  often  two  and  one-half  to 
three  and  one-quarter  feet  in  diameter.     Since  the  total  draining  of  tbe 
former  and  partial  draining  of  the  bitter  pond  the  plant  has  become 
almost  exterminated  in  the  county. 

134.     CASTAUA  Sftlisb. 
{Nymyhra  Tourn.) 

282.     (1693.)     C.  tuberosa  (Paine)  Greene.     White  Water  Lily. 
(Nymphtca  renifmrmu  DC.) 
Ponds ;  frequent.     May  28. 

Formerly  very  common  at  Goose  Pond,     Five -Mite  Pond. 
The  flowers  have  a  very  distinct,  agreeable  odor,  but  the  rootstocks 
are  tuber-bearing. 
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1*5.     NYMPH^A  L. 
(Nuphar  Smith.) 

283.     (1695.)    N-  advena  Soland.     Yellow  Pond  Lily.     Spatter-Dock. 
(A'upAar  advena  Ait  ) 
Poods,  ditches  and  stagnant,  pools;  common.     April  28. 

MAGNOLIACE^.     Magnolia  Family 
136.     LIRIODENDRON  L. 
284      (1706.)     L.  tulipifeha  L.     Tulip  Tree.     Yellow  Poplar 
Open  woods  in  rich  soil ;  frequent.     April  25. 
Once  abundant  and  the  giant  of  the  Indiana  forests,  reaching  at  times 
a  height  of  190  feet  and  a  circumference  of  25  feet.*    All  the  larger  ones 
have  long  since  disappeared  before  the  axe  of  the  lumberman,  and  in 
Vigo  County  individuals  more  than  GO  feet  high  are  scarce. 

ANONACE.E      OustardApple  Family. 

137.     ASIMINA  Adans. 

285.  (1707)     A.  tbiloba  (L  )  Dunal.     Papaw. 

Open  woods,  most  common  in  rather  low,  rich  soil.  April  20. 
The  flowers  expand  a  few  days  before  the  leaves  appear.  Those  on  the 
tips  of  branches  are  often  a  bright  green  instead  of  purplish  red,  as  are 
those  below.  The  fruit  varies  much  in  abundance,  some  years  being  very 
plentiful  and  again  scarce.  It  is  very  rarely  double,  being  united  at  stem 
end  and  by  the  skin  at  lower  end.  Two  varieties  of  the  fruit  are  readily 
distinguished,  the  pulp  of  one,  when  ripe,  being  whitish -yellow,  and  in- 
ferior in  taste ;  of  the  other  deep  golden  yellow  and  very  palatable. 

RANUNCULACE^.     Crowfoot  Family. 

138.     HYDRASTIS  L. 

286.  (1708.)     H.  CANADE5SI8  L.    Yellow  R->ot.   Orange  Root   Golden 

Seal. 
Hillsides  and  rich,  wooded  slopes ;  scarce. 
Woods  east  of  St.  Mary's.     Coal  Creek.     Ferrell's.     April  25. 
A  valued  med  einal  plant. 

139.    CALTHA  L. 
2*7.     (1711.)     C.  PALUflTKia  L     Marsh  Marigold. 
Swamps  and  marshes  ;  common  locally. 

East  of  Sand  Hill.     Canal  three  miles  south  of  T.  H.     March  26. 
An  early  and  showy  spring  flower. 


iDBck,  Ind.  Oool.  9ur>.,  VII.  1875, 612. 
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140.     ISOPYRUM»L. 


288.  (1715.)     I.  biteknatum  (Raf.)  T.  &  G.     False  Rue  anemone. 
Moist,  open  woods  aDd  shady  places ;  frequent.     April  2. 

Often  mistaken  for  Syndesmon  thalidroide*  (L.),  but  distinguished  by 
having  only  five  sepals,  and  by  the  small  tubers  on  the  ro>t  fibres. 

HI.    ACT^A  L. 

289.  (1718.)    A.  alba  (L.)  Mill.     White  Baneberry. 
Thickets  and  dense  woods ;  frequent. 

Ferrell'a.     Coal  Creek,  eta.     April  28. 

142.     AQUILEGIA  I.. 

290.  (1726.)    A.  canadensis  L.     Wild  Columbine. 

Dry,  gravelly  soil  and  rocky  hillsides;  scarce.     April  28. 

Coal  Creek.     Sides  of  canal  near  Ft  Harrison,  and  Five-Mile  Fond. 

143.     DELPHINIUM  L. 

281.     (1730.)     D.  conbolida  L.     Field  Larkspur. 
Roadsides  and  old  fields ;  scarce.     May  25. 
Found  two  or  three  different  seasons  along  the  Vandalia  railway. 

292.     (1731.)     D.  tricorhe  Michx.     Dwarf  Larkspur. 
Open  woods  in  rich  soil ;  common.     April  13. 
Varies  much  in  size  of  plant,  and  in  color  of    flower  from  white  to 
deep  blue. 

144.     ANEMONE  L. 

293  *     (1736.)     A.  canadensis  L.     Pennsylvania  Anemone. 
{A.  petumfietmica  L.) 
Dry,  gravelly  soil ;  scarce.     May  21. 

Old  canal  near  Conover's  pond.     I.  A  St.  L.  Railway  on  west  side  of 
Wabash  River. 

294.     (1737.)     A.  caboliniana  Walt.     Carolina  Anemone. 

Borders  of  prairies  and  dry,  open  hillside  woods;  rare.     April  15, 

1894. 
Collected  by  Miss  Nora  Arnold.* 
Tbe  first  record  for  the  State. 

•In  ■  private  lattsr  Mi  8a  Arnold  states:  "  The;  grow  abundantly  on  the  hillside  SX 
railed  north  ofTerre  Hints,  along  the  Durkey'a  ferry  road,  on  theeut  ride  of  the  rlw,  In 
jwtobM  orapnti  the  ground  whan  they  hloorn  ia  white  with  them.  They  hire  occurred  there 
within  my  memory  for  twelve  or  thirteen  yean. 
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295.*     (1744.)     A.  VIRQihiana  L.     Virginia  Anemone. 
Loose,  rich  sail ;  rather  common.     May  14. 
Banks  of  canal  and  along  the  railways.* 

145.    HEPAT1CA  Scop. 

296.     C'745.)     H.   acuta  (Pursh)   Britton.     Liverleaf.     Sharplubed 
Hepatic*. 

(ff  acutUoba  D  C.) 
Sides  of  ravines  and  dry  open  woods ;  common.     March  10. 
Five-lobed  leaves  are  occasionally  found,  and  the  sepals  vary  exceed- 
ingly in  color  and  number. 

146.     SYNDESMON  Hoffmg. 
(Anemonella  Spach.) 

297      (1747.)     S.  THALiCTKOiDEd  (L  )  Hoffmg.     Rue-anemone. 

(Aiiemonella  thalictroidss  Spach.) 
Open,  upland  woods;  common      March  15. 

147.    CLEMATIS  L. 

298.  (1755.)     C.  siMsii  Sweet 

(C.  pitcheri  T.  &  G.) 
Banks  of  railways  (Vandalia  and  E.  AT,  H.),  and  old  canal  near 
Five-mile  Pond  ;  scarce.     June  1. 
The  plumose  tails  of  the  fruit  very  noticeable  in  early  autumn. 

299.  (1756.)    C.  viobna  L.     Leather  Flower. 
Dry,  gravelly  banks ;  rare.     May  25. 
Alongside  of  Van.  Railway,  near  Beach's  woods 

300.  (1757.     C.  visoiNlAMA  L.     Virgin's  Bower.     White  Clematis. 
Borders  of  thickets,  especially  iilong  streams  and  in  low  places ;  fre- 
quent.     June  20. 

Coal  Creek.     Honey  Creek.   Fer  rail's. 

148.    RANUNCULUS  L. 

301.  (1761.)     R.  aboktivus  L.     Small-Flowered  Crowfoot. 
Open  woods  in  damp  soil ;  common.     April  10. 

302.*     (1765)     R.  DELpetWlFOLlDB  Torr.     Yellow  Water  Crowfoot. 
(R.  multijidiu   Pureh.) 
Ponds;  frequent     April  21. 

•A.  iMMoront  L  ia  noted  *■  "common"  in  aeveral  of  the  local  IliU  of  the  State,  and  ia 
ui  ten  without  comment  In  the  State  Catalogue,  ret  I  have  failed  to  And  a  specimen  in  either 
Monroe  or  Vigo  counties,  StuJfmm  thalictroidts  (L  ),  to  which  it  bean  a  oloae  general  ro- 
aemblance,  ia  doubtless  often  mistaken  (or  It. 
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303.  (1766.)     R.  fascicolarib  Muhl.     Earl;  Buttercup. 
Hillsides  in  sandy  soil;  frequent.     April  7. 

East  of  Five-Mile  Pond.     Sand  Hill. 

304.  (1772)     R.  micranthus  Nutt. 

(.ft.  abortious  micranthus   Gray.) 
Pastures  and  roadsides  in  dry  or  sandy  soil ;  frequent.     April  ID. 
Taken  in  fruit  on  April  17. 

305.  (1776.)     R.  OBTOBiuscuLUB  Raf.     Water  Plantain.     Spearwort. 

(ft.  ambigens  Watson.) 
Borders  of  ponds;  rare. 
Noted  only  at  Goose  Pond.     June  22,  1890. 
Taken  before  in  Indiana  only  in  Noble  County. 

306-     (1783.)    R.  furshii  Richards. 

(ft.  multHtdun  terrettrU  Gray.) 
Noted  only  along  the  margins  of  Five  Mile  Pond.     April  21. 
The  first  record  for  the  Slate. 

307.  (1786.)     R.  Recurvatus  Poir.     Hooked  Crowfoot. 
Open  woods;  common.      April  20. 

The  petals  often  six,  and  the  root  leaves  larger  than  in  other  species 
of  the  genus;  sometimes  ternately  divided. 

308.  (1790.)  R.  scelerattjs  L.  Cursed  Crowfoot. 
Borders  of  ditches  and  marshes;  scarce.  June  1. 
South  of  Fair  Ground.     Heckland. 

309.  (1791.)     R.  septentriosalts  Poir.     Creeping  Buttercup. 

Low,  wet  meadows;  river  bottoms,  margins  of  ponds,  ditches,  et". 
Common  and  very  variable.     April  18. 

149.     BATKACHIllM  S.  F.  Gray. 

310.*    (1794.)     B.  trichofhyllom   (Chaix)  Bjsach.     White  Water- 
Crowfoot. 

(Ranunculus  a^uaiUis  var.  triehophyUui  Gray.) 
Ponds;  frequent.     April  20. 
Old  Canal  south  of  Spring  Hill.     Five-Mile  Pond.     Goose  Pond. 

150.    THAUCTRUM  L 

311.     (1801.)    T.  dioicum  L.     Early  Meadow-rue. 

Wooded  hillsides  and  loose,  rich  soil  in  waste  places;    frequent. 

April  8. 
Honey  Creek.     Van.  Railway. 
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312.     (1802.)    T.  polygamum  Muhl.     Tall  Meadow-rue. 

Borden  of  ditches  and  swampy  places;  scarce. 

Heck  laud.      June  18. 
313.*    (1803.)     T.  furpurabcems  L.     Purplish  Meadow-rue. 

Dry  upland  soil  and  margins  of  prairies  ;  frequent. 

Van.  Railway.     Heckland.     E.  &  T.  H  Railway.    May  16. 

BERBERIDACE.E.     Barberry  Family. 

151.  PODOPHYLLUM  L. 

314.  (1806.)     P.  peltatum  L.     May  Apple.     Mandrake 
Open  woods  in  rich  soil ;  abundant.     April  27. 

152.  JEFFERSONIA  Bart. 

315.  (1807.)     J.  diphylla  (L.)  Pers.     Twin-leaf.    Rheumatism  Roor. 
Rich,  sloping  hillsides;  scarce. 

Coal  Creek.     Grant     April  16. 
The  leaflets  often  five  to  seven-lobed. 

153.    CAULOPHYLXUM  Michx. 
316.*    (1809.)     C.  thalictroideb  (L.)  MSchx.     Blue  Cohosh.     Pnp 
poose  Root. 
Wooded   hillsides,  usually  near  the  bottom,  in  rich,  moist  soil ; 

scarce. 
Honey  Creek.     Coal  Creek.     April  11. 

MENI8PERMACE.E.     Moonseed  Family. 
154.    MESISPERMUM  L. 

317.  (1813.)     M.  CANADEM8E  L.     Moonseed. 

Borders  of  low-ground  thickets  and  fence  rows ;  frequent.     May  20. 
A  handsome,  slender,  woody  climber,  with  rounded    peltate  leaves, 
small  panicles  of  white,  inconspicuous  Sowers,  and  fruit  in  early  autumn 
resembling  wild  grapes  in  compact,  rounded  bunches. 

LAURACELE.     Sassafras  Family. 
155.    SASSAFRAS  Nees  and  Eberro. 

318.  (1819.)     8.  sassafras  (L.)  Karst.     Sassafras. 

(3.  officinale  Nees. ) 
Borders  of  rich  woods  and  old  fields ;  frequent.     April  10. 
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156.     BENZOIN  Fabric. 
(Lindera  Thunb.) 


319.     (1821.)     B.  benzoin  (L.)  Coulter.     Spice-bush.    Benjamin-bush. 
(Lindera  benzoin  Blume.) 
Dense,  moist  woods  and  sides  of  ravines ;  frequent. 
Woods  near  Broadhurst'a  mine.     Terrell's,  etc.     April  5. 


PAPAVERACE.E.     Poppy  Family. 

157.    SAKGUINABIA  L. 

320.  (1823.)     S.  canadensis  L.     Blood-root.     Coon-root. 
Open  woods  in  rich  soil ;  common.     March  17.  ■ 

158.    STYLOPHORUM  Nutt. 

321.  (1824.)     S.  diphvlldm  (Miehx.)  Nutt.     Celandine  Poppy. 
Moist,  rich  soil  near  the  foot  of  wooded  slopes  or  in  ravines ;  scarce. 
Honey  Creek.     Coal  Creek.  ■   April  17. 

159.    BICUCULLA  Adana, 
(Dkeidra  Borkh.) 

322.*    (1834.)     B.  canadensis  (Goldie)  Millsp.     Squirrel  Corn. 
(Dkentra  canadensis  DC.) 
Wooded  slopes  and  sides  of  ravines ;    not  bo  common  as  the  next 

species  and  blooming  about  10  days  later. 
Woods  east  of  St.    Mary's.     Coal    Creek.     Southeast    of   Hunt's 
Rosary.      April  14. 
323.*    (1835.)     B.  cocullabta  (L.)  Millsp.     Dutchman's  Breeches. 
(Dicentra  eueidlaria  DC. ) 
Open  woods  in  moist,  rich  soil ;  frequent.     April  5. 

1B0.     CAPNOIDES  Adam. 
(Corydalis  Vent.) 

324.*     (1841.)     C.  flavulum  (Raf.)  Kuntze.     Yellow  Corydalis. 
(  Corydalit  flam/la  Raf. ) 
Open  woods  in  rich,  sandy  soil ;  scarce. 
Sand  Hill.     Southeast  of  Hunt's.     Beach's  woods.     April  13. 
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CRUCIFER-E.     Mustard  Family. 
161.     LEPIDIUM  L, 

325.  (1851.)     L.  intermedium  A.  Gray.     Wild  Pepper-grass. 
Waste  places  id  dry  or  gravelly  soil ;  common.     May  10. 

L.  intermedium  has  fewer,  narrower  and  more  entire  leaves,  and  the 
racemes  are  longer  and  more  spreading  than  in  L.  virginicum  L.  In  the 
latter  the  flowers  have  a  tendency  to  agglomeration,  and  the  leaves  are 
narrowly  spatulate,  rather  than  linear,  with  the  edges  more  incised. 

The  first  record  for  the  State,  this  species  and  the  next  not  having 
been  distinguished  by  previous  cataloguers. 

326.  (1854.)     L.  virginicum  L.     Wild  Pepper-grass.     Tongue-grass, 
Roadsides  and  fields ;  common.     May  1  to  November  15. 

162.    SISYMBRIUM  L. 

327.  (1863.)     S.  officinale  (L.)  Scop.     Hedge  Mustard. 
Waste  places,  old  fields,  roadsides,  etc. ;  common.     May  24. 

163.    BRAS3ICA  L. 

328.  (1867.)     B.  nigra  (L..)  Koch.     Black  Mustard. 
Roadsides  and  waste  places;  frequent.     July  1. 

329.  (1868.)     B.  binafistruh  Boise.     Field  Mustard.     Charlock. 
Old  fields;  not  common. 

Near  Ft.  Harrison.     May  21. 

164.     IODANTHUS  T.  aud  «. 
(Tkelypodium  Endl.) 

330.  (1874.)     I.  PiNNATiFiDua  (Michx.)  Prantl.     False  Rocket. 

(Thelypodium  pimatifidum  S.  Wats.) 
Moist  hillside  thickets ;  scarce. 
I.  &  St.  L.  R.  R.     Southeast  of  Hunt's.     Coal  Creek.     May  10. 

HS5.     KORIPA  Scop. 
(Nasturtium  R.  Br.) 

331.*     (1875.)     R.  americana  (A.  Gray)  Brittou.     Lake  Cress. 
(Xadtirtium  laeustre  Gray.) 
Ponds;  frequent. 
Couover's  and  Five-Mile  ponds.     Goose  Pond.     May  22. 
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332.  (1876.)    R.  armoracia  (L.)  A.  S.  Hitchcock.     Horse-radish. 

(Nasturtium  armoracia  Fries.) 
Moist  soil;  escaped  from  cultivation  ;  scarce. 
Southeast  of  Hunt's.     Grant     May  10. 

333.  (1879.)     R.  nasturtium  (L.)  Rushy.     True  Water  Cress. 

(Nasturtium  officinale  R.  Br.) 
Brooks  and  ditches;  probably  introduced  ;  not  common. 
Sand  Hill.     Ditch  near  Five-Mile  Pond.    April  23. 

334.  (1881.)     R.  palubtris  (L.)  Ben.     Marsh  Cress. 

(Nasturtium  palustre  DC.) 
Borders  of  ponds  in  shallow  water ;  frequent.     May  10. 

335.*    (1882.)    R.  bessilifloha  (Nutt.)  A.  8.  Hitchcock.    Pond  Creae. 
(Nasturtium  sessUifiorum  Nutt.) 
Mucky  margins  of  ponds ;  frequent. 

South  of  Fair  Ground.     Conover'a  and  Five-Mile  ponds.     April  30. 
Though  mentioned  in  several  <>f  the  lints  of  Indiana  plants,  the  range 
is  given  in  Gray's  Manual  as  "  W.  111.  to  £.  Kan.  and  southward." 


166.     CARDAM1NE  L. 

336.  (1888.)    C.  BULB08A  (Schreb.)  B.  S.  P.     Spring  Cress. 

(C.  rhomboidea  DC.) 
Wet,  shady  soil ;  frequent 
Heck  land.     Ferrell'e.     Southeast  of  Hunt's.     April  13. 

337.  ( 1890.)    C.  douglabbi  (Torr.)  Britton.     Purple  Spring  Cress, 

(C.  rhomboidea  purpurea  Torr.) 
Open  woods  in  rather  dry  soil ;  common.     February  9. 
The  first  Crucifer  to  bloom  in  spring. 

338.  (1892.)     C.  birsuta  L.     Small  Bitter  Cress. 
Low  wet  places ;  frequent. 

South  of  Fair  Ground.     Sand  Hill,  etc.     April  2. 

167.    DENTARIA  L. 

339.  (1899.)     D.  laciniata  Muhl.     Toothwort.     Pepper-root, 
Moist  open  woods ;  common.     March  22. 

The  leaves  variable  in  form  and  the  flowers  in  color. 
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1«8\     BURSA  Weber. 

(Capsella  Medic.) 


340.     (1614.)     B.  bursa-pastohib  (L.)  Weber.     Shepherd's  Puree. 

(Caputla  bursa  -pmtorie  Medic.) 
Waste  places ;  abundant. 
Id  flower  March  10  and  as  late  as  November  25. 


169.    DRABA  L. 

341.*     (1919.)     D.  Carolinian*  Walt.     Carolina  Whitlow  Grass. 

Sandy  soil  in  open  fields  and  meadows ;  frequent. 

Hillside  south  of  Conover's  pond.  Canal  at  Ft.  Harrison.  March  14. 
Rising  less  than  three  inches  above  the  ground,  the  little  Draha 
blooms  on  the  first  warm  days  of  March  and  its  seeds  are  ripened  by 
mid-April.  Its  work  is,  therefore,  over  before  that  of  many  plants  is 
begun.  It  succeeds  in  the  struggle  for  existence  by  being  first  upon  the 
scene  of  action.  Drinking  long  and  deep  of  the  bright  spring  sunshine, 
it  soon  gives  way  to  its  competitors,  but  not  before  its  life's  duty,  the 
perpetuation  of  its  kind,  has  been  fulfilled. 

170.     PESCURAINIA  Webb  and   Barth. 

342.*     (1930.)     D.  finnata  (Walt.)  Britton.     Tansy  Mustard. 
(Sisymbrium  tumescent  Nutt.) 
Gravelly  soil ;  frequent. 
E.  &  T.  H.  and  Vandalia  Railways.     Sides  of  canal.     April  20. 

171.    ARABIS  L. 

343.*     (1934.)     A.  canadensis  L.     Sickle-pod. 
Sandy  or  gravelly  soil ;  rare. 
Side  hill  near  the  Seventh  Street  bridge  across  Lost  Creek.    June  4. 

344.*     (1936.)     A.  dentata  T.  and  G.     Toothed  Rock  Cress. 

Taken  but  once,  in  McKeen's  woods  west  of  Sand  Hill.    May  3, 1891. 

345.     (1938.)     A.  hirscta  (L.)  Scop.     Hairy  Rock  Cress. 
Rocky  hillsides  or  dry,  gravelly  soil ;  rare. 
Found  but  once,  May  21,  1891,  on  sides  of  canal  above  Con  over's 
pond.     This  is  the  first  published  record  for  the  State,  though  the  plant 
has  been  taken  by  the  writer  in  Monroe  and  Montgomery  Counties. 
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346.     (1940.)     A.  laevigata  (Muhl.)  Poir.     Smooth  Rock  Cress. 
Sides  of  ravines  in  dry  soil ;  frequent. 
Grant.     Hooey  Creek.     Coal  Creek.     April  10. 


172.    ERYSIMUM  L. 


347.     (1944.)     E.  aspehdm  DC.     Western  Wallflower. 
Gravelly  banks ;  scarce. 
Sides  of  canal  near  Ft.  Harrison.     I.  &  St.  L.  R.  R.     May  22. 


CAPPARIDACE^;.     Caper  Family. 
173.    POLANISIA  Raf. 

5.       (1957.)      P.  GRAVEOLENB  Raf. 

Dry,  gravelly  soil ;  scarce. 

Banks  of  canal.     I.  &  St.  L.  R.  R.     June  17. 


CRASSULACE-E.     Orpine  Family. 

174.    SEDUM  L. 

349.  (1977.)     S.  telephiodieb  Michx. 
Rocky  hillsides ;  rare. 

Noted  only  at  Coal  Creek,  where  it  was  collected   by  Dr.  B.  W. 
Everraann  in  1889.     April  30. 

350.  (1979.)     S.  ternatuh  Michx.     Stone-crop. 
Sides  of  ravines  in  damp  places;  scarce. 
Grant.     Honey  Creek.     Coal  Creek.     May  12. 

176.     PENTHORUM  L. 

351.*     (1983.)     P.  sedoidesL.     Ditch  Stone  crop. 
Low,  wet  places;  common.     July  15. 


8AXIFRAGACE.E.     Saxifrage  Family. 

176.    SAXIFRAGA  L. 

352.*     (2000.)     S.  PEHKflYLVAMlCA  L.     Swamp  Saxifrage. 
Damp  woods  and  prairies ;  scarce. 
Heckland.     May  25. 


v  Google 


FLORA   OP  VIOO  COTJHTY. 


177.     HEUCHERA   L. 


S53.     (2006.)     H.  amsricawa  L.     Common  Alum-root. 
Ravines  and  rocky  hillsides ;  scarce.     April  15.' 
Coal  Creek.     Heckland. 

354*.     (2007.)     H.  iiispida  Pursh.     Hispid  Alum-root. 

Dense,  damp  woods  ;  scarce.     June  8. 

Noted  only  at  Heckland,  and  first  recorded  in  the  State  from  there. 
(See  Proc.  Ind.  Acad.  Science,  1894,  105.)  The  only  other 
known  station  in  Indiana  is  Tolleeton,  Lake  County.  (Id.,  1895, 
187.) 

178.    M1TELLA  L. 

355.  (2012.)    M.  DiPBYLLA  L.     Mitre-wort.     Bishop's  Cap. 
Wooded  hillsides  and  ravines ;  scarce.     April  20. 

Coal  Creek.     Honey  Creek. 
A  delicate  and  handsome  spring  flower;  the  slender  racemes  often  10 
to  12  inches  in  length. 

179.    HYDRANGEA  L. 

356.  (2025.)     H.  aborescens  L      Wild  Hydrangea. 
Sides  of  ravines  and  rocky  banks ;  frequent.     June  17. 

One  specimen,  having  only  sterile,  radiant  flowers,  was  taken  July  8, 
1894. 


357.     (2032.)     R.  cykosbati  L.     Prickly  Wild  Gooseberry. 
Wooded  hillsides  and  banks  of  streams ;  frequent.     April  20. 

358.*     (2034.)    B.  qracilb  Michx.     Missouri  Gooseberry. 
Dry,  upland  woods;  frequent. 

Sand  Hill.    Honey  Creek  Hills.     The  only  known  locality  in  tl 
Slate.*    April  18. 

350.     (2037.)     E.  OSYACahthoides  L.     Smooth  Wild  Gooseberry. 
Damp,  upland  woods ;  scarce. 
Sand  Hill.     (Auct.  B.  W.  Evermann.)     April  20,  1889. 

*S«o  Coulter.  S ten ley, In  Proc.  Ind.  Acad,8oi.,lSSM,  10*. 
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HAMAMELIDACEiF..     WitehHazel  Family. 

181.     HAMAMELI8  L. 

360.  (2044.)     H.  virginiana  L.     Witch-Hazel. 
Damp,  upland  woods ;  scarce. 

Noted  only  in  woods  in  S.  W.  T  Sec.  6,  Pierson  Tp.  October  10. 
"The  witch-hazel  is  an  extremely  interesting  plant,  October  and  No- 
vember child,  and  yet  reminds  me  of  the  very  earliest  spring.  Its  blos- 
soms smell  like  the  spring,  like  the  willow  catkins.  By  their  color,  as 
well  as  fragrance,  they  belong  to  the  saffron  dawn  of  the  year,  suggest- 
ing among  all  these  signs  of  autumn,  falling  leaves  and  frost,  that  the 
life  of  nature  by  which  she  eternally  flourishes  is  untouched.  It  stands 
here  in  the  shadow  on  the  side  of  the  hill,  while  the  sunlight  from  over 
the  top  of  the  hill  lights  up  its  topmost  sprays  and  yellow  blossoms.  Its 
spray,  so  jointed  and  angular,  is  not  to  be  mistaken  for  any  other.  I  lie 
on  my  back  with  joy  under  its  boughs.  While  its  leaves  fall,  its  blossom* 
spring.     The  autumn,  then,  is  indeed  a  spring."* — Thoreau. 

182.     LIQUIDAMBAR   L. 

361.  (2045.)    L.  btyraciflua  L.     Sweet  Gum.     Bilsted. 

Low,  damp  soil;  frequent  along  the  Wabash  River  and  borders  of 
ponds  and  sloughs,  especially  in  the  southwestern  part  of  the 
county.     April  8. 


PLATAN  ACE.E.     Plane-tree  Family. 

181.     PLATAXUS  L. 

302.  (2046.)  P.  occidentals  L.  Sycamore.  Buttonwood. 
Low,  moist,  usually  alluvial  soil ;  common.  April  18. 
One  of  the  largest  of  our  native  trees,  sometimes  reaching  a  height  of 
176  feet  and  a  diameterf  of  10|  feet.  The  leaves  of  young  specimens, 
growing  in  favorable  localities,  are  also  very  large,  one  having  been 
measured  which  was  19xl5\  inches.  Many  large  sycamores  are  still  to 
be  found  in  the  forests  skirting  the  Wabash  in  the  southwestern  part  of 
the  county. 

•Autumn,  p. ST. 

(Dr.  J.Schneck.Ind.  Seol.SurT.,  1B75.512. 
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ROSACEA.     Rose  Family. 


184.     SPIK.KA   L. 
(20-19.)     8.  aALiciFOLTA  L.     Common  Meadow  Sweet. 
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186.     ABONIA  Pers. 

I.*    (2063.)     A-  ARBUTiFOLtA  (L.)  Ell.     Choke-berry, 
(ifyrwa  arbuiifolia  L.) 

Damp  upland  woods ;  rare. 

Noted  only  at  Heck  land.     May  22. 


187.     AMELANCHIER  Medic. 

367.     (2066.)     A.  botryaitum  (L.  f.)  DC.      Service  Berry.     Shad 
Bush. 

(A.  canadensis  nblongifolia  T.  and  G.) 

Borders  of  damp  woods;  scarce. 

Side  of  National  Road  near  Sugar  Creek.     April  21. 


188.     CRATAEGUS  L. 

368.  (2072.)    C.  coccinea  L.     Scarlet-fruited  Hawthorn. 
Borders  of  dry,  upland  woods;  frequent, 

Band  Hill.     Coal  Creek.     Honey  Creek,  etc.     May  1. 
The  leaves  of  this  species  are  thinner  and  more  sharply  toothed  than 
any  other ;  while  the  fruit  is  small  and  more  bitter  than  any  except  that 
of  C.  tomentosa  L. 

369.  (2075.)     C.  CRU8  oalli  L.     Cockspur  Thorn. 
Borders  of  upland  thickets;  frequent. 
Heckland.     Coal  Creek.     Honey  Creek.     May  6. 

Readily  known  by  its  small,  thick,  shining,  obovate  leaves,  and  abun- 
dant globose  red  fruit. 

370.  (2079.)    C.  mollis  (T.  &  G.)  Scheele.     Sweet-fruitad  Red  Haw. 

(C.  coccinea  mollis  T.  and  G.) 

Open  hillside  woods  in  rich  soil,  and  borders  of  streams ;     frequent, 
April  20. 
Leaves  thicker  and   broader,  aud  fruit  rather  larger,  ripening  earlier, 
and  more  agreeable  to  the  taste,  than  that  of  the  other  species  found  in 
the  county. 


,v  Google 


FLORA   OF  VIGO   COUNTY.  641 

371*    (2081.)     C.  punctata  Jacq.     Yellow-fruited]IHawthom.     Heg 
Haw. 
Open,  wooded  slopes ;  scarce.     May  2. 
On  tbe  hillside  north  of  Highland  Lawn  Cemetery  a  single  speci- 
men, bearing  greenish -yellow  fruit  fully  one  inch  broad,  was  noted 
October  16,  1896. 

372.  (2085.)     C.  tomentoba  L.     Black  Hawthorn.     PearTborn. 
Low,  rich  ground  along  streams ;  often  forming  thickets ;  common. 

May  10. 
Form  of  leaves  very  variable ;   flowers  blooming  later  and  more  ill 
scented,  and  tbe  red  globose  fruit  more  bitter  than  that  of  any  other  of 
our  species. 

189.    RUBLES  L. 

373.  (2090.)     R.  baileyanub  Britton.    Trailing  Blackberry. 

(R.  vfflosug  humifumu  T  &  G.) 
Borders  of  woods,  especially  in  sandy  soil ;  frequent.     May  19. 

374.*    (2091.)     B.  canadensis  L.     Low  Blackberry.     Dewberry. 
Old  upland  Gelds  and  roadsides ;  frequent.     May  13. 
South  of  St.  Mary's.     Near  Glen,  etc. 

375.  (2096.)    B.  hibpidub  L.     Running  Swamp  Blackberry. 
Damp,  Sat  woods;  scarce. 

Heckland.     Beach's  woods,  close  to  Van.  railroad. 

376.  (2100.)     R.  occidentals  L.    Black  Raspberry.    Thimble-berry. 
Borders  of  upland  thickets  and  fence  rows  ;  common.     May  27. 

377.  (2106.)     R.  villosub  Ait.    Common  High  Blackberry. 
Open  woods,  fence  rows,  etc. ;  common.     May  27. 

190.    FRAGARIA  L. 

378.  (2112)     F.  vesca  L.     Wood  Strawberry, 
Dry  or  gravelly  soil ;  common.     April  21. 
Along  canal  and  railways. 

379.  (2113.)     F.  VIHQINIANA  Duchesne.     Wild  Strawberry. 
Moist  wooded  banks ;  scarce. 

Southeast  of  Hunt's.     Roadside  near  Glen. 

191.    POTENTILLA  L. 

380.  (2120.)     P.  canadensis  L.     Common  Cinque-foil.     Five-finger. 
Old  fields  and  along  roadsides  in  poor  or  "morn  out"  soil;  common* 

May  12. 
11— GaoL. 
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381.  (2127.)     P.  MONSpeliensib  L.     Cinque-foil. 

(P.  norvegica  L.) 
Borders  of  open  dry  woods;  scarce. 
Sand  Hill.     Coal  Creek.     June  15. 

192.    GEUM  L. 

382.  (2141.)    Q.  oanadknbe  Jacq.     White  Avens. 

(G.  album  Gmel.) 
Borders  of  woods  and  thickets ;     frequent.     May  2. 

383*     (2144.)     G.  macropkyllum  Willd. 
Borders  of  open,  rich  woods ;   rare. 
McKeen's  woods  south  of  the  Fair  Ground.     June  26. 
The  first  record  for  the  State. 

384.  (2149.)    G.  vebnum  (Raf.)  T.  and  G.     Spring  Avens. 
Thickets  and  fence  rows;  common.     April  21. 

193.  ULMARIA  Hill. 

385.  (2155.)     U.  ruhr*  Hill.     Queen  of  the  Prairie. 

(Spiraa  lobttia  Gronov.) 
Damp  meadows  and  prairies ;  scarce. 

Rather  common  in  the  prairies  north  of  Heckland.    June  30,  1891. 
One  of  the  most  handsome  of  the  prairie  plants,  now  so  rapidly  dis- 
appearing. 

194.  AGBIMOHIA  L. 

386.  (2160.)     A.  i'ARVIFLORa  Soland.     Small-flowered  Agrimony. 
Along  gravelly  banks  and  borders  of  thickets ;  scarce.     May  25. 

387.  (2161.)    A.  btkicta  Michx.     Common  Agrimony. 

(A  eupatoria  L.) 
Borders  of  upland  woods  and  fence  rows  ;  common.     May  12. 

1»5.     SANGUISORBA  L. 
(Paterium  L.) 

388.*     (2162.)    S.  canadensis^!..     Canadian  Burnet. 
(Poteriwn  canade.me  Benth.  &  Hook.) 
Borders  of  ditches,  and  prairies  in  moist  soil ;  scarce. 
Heckland  and  side  of  T.  H.  &  L.  Railway  north  of  Otter  Cretk 
Junction.     In  flower  from  August  10  to  October  20. 
The  first  record  for  the  State. 
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389.     (2168.)     R.  Carolina  L.     Swamp  Rose. 

Borders  of  swamps  and  ditches;  growing  in  dense  clumps;  commoo. 
June  1. 

390.*    (2169.)     R.  humillb  Marsh.     Dwarf  Wild  Rose. 
Dry,  usually  gravelly  or  sandy  soil ;  frequent. 
Along  railways,  especially  T.  H.  &  L.  near  Heckland.     June  1. 

391.  (2172.)     R.  RUBIQINO&A  L.     Sweet  Brier.     Eglantine. 
Waste  places  and  roadsides ;  frequent. 

Old  canal.     Roadsides  near  St.  Mary's,  etc.     May  26. 
"The  seed  vessel  of  the  sweet  brier  is  a  very  beautiful,  glossy,  ellip- 
tical fruit.     This  shrub,  what  with  the  fragrance  of  its.  leaves,  its  blos- 
soms, and  its  fruit,  is  thrice  crowned." — Thoreau. 

392.  (2174.)    R.  betigera  Michx.     Climbing  or  Prairie  Rose. 
Borders  of  prairies  and  thickets ;  scarce. 

Heckland.    June  13. 
Our  most  handsome  species ;  often  cultivated, 

197.    PRUNU8  L. 

393.  (2177.)     P.  Americana  Marsh.    Wild  Yellow  or  Red  Plum. 
Banks  of  streams  and  borders  of  moist,  upland  thickets ;  frequent, 

especially  in  southern  half  of  county.     April  21. 

394.  (2190.)    P.  sekotina  Ehrh.     Wild  Black  Cherry. 
Rich,  upland  woods,  fence-rows,  etc.;  common.     May  10, 


LEGTJMIN08.S.     Pulse  Family. 

198.    CERCI8  L. 

395.  (2201.)     C.  canadensis  L.     Red-bud.     Judas  Tree. 

Open  woods  and  borders  of  thickets   in  dry,  rich  soil;   common 
April  14. 

199.    CASSIA  L. 

396.  (2202.)    C.  chah^cribta  L.     Partridge  Pea. 
Sandy  banks  of  old  canal ;  common.     April  30. 

397.  (2204.)     C.  marylandioa  h.     Wild  Senna. 

Sand  or  gravel  bare  and  low,  waste  grounds ;  frequent.     August  20* 
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200.    QLEDITSCHIA  L. 

398.  (2209.)     G.  triacanthos  L.     Honey  Locust.     Thorn.Tree, 
Open  woodlands  and  fence-rows ;  common.     May  27. 

Specimens  twenty  feet  high  and  lees  are  very  thorny;  tall,  old  trees 
are  often  nearly  destitute  of  thorns. 

201.    GYMNOCLADUS  Lam. 

399.  (2210.)     G.  dioicub  (L.)  Koch.     Kentucky  Coffee  Tree. 

((?.  canadensis  Lam.) 
Rich  open  upland  or  river  terrace  woods;  frequent.     May  26. 
Reaches  a  diameter  of  18  to  20  inches.     The  large  pods  and  beans  are 
often  objects  of  special  interest  to  persons  who  are  unacquainted  with 
the  tree. 

202.     BAPTIS1A  Veut. 

400.  (2219.)    B.  leucantha  T.  and  G.     White  Fake  Indigo. 
Moist  prairies;  frequent. 

Common  at  Heckland.     Sides  of  railway  above  Otter  Creek  Junc- 
tion.    S.  W.  i  pf  S.  E.  £,  Sec,  6,  Pierson  Township.     May  20. 
The  pods,  when  mature,  are  variable  in  length,  and  obliqueness  of 
base. 

203.     MED1CAOO  L. 

401.*    (2236 )     M.  i.upuuna  L.     Biack  Medick.     Nonesuch. 
Waste  places  along  railways ;  scarce. 

Sides  of  Vandalia  R.  R.     E.  &  T.  H.  Railway  south  of  the  blast 
furnace.     May  20. 

•204.     MEL1  LOTUS  Jus*. 

402.  (2238.)     M.  alba  Lam.     White  Sweet  Clover. 
Dry  gravelly  soil  in  waste  grounds ;  frequent. 

Sides  of  canal.     Crossing  of  I.  &  St.  L.  Railway  and  St.  Mary's 
Road.     May  27. 
Sometimes  reaches  a  height  of  six  feet  and  forms  dense  thickets,  which, 
when  the  plants  are  old,  are  difficult  to  penetrate. 

403.  (2239.)    M.  officinalis,  (L.)  Lam.     Yellow  Sweet  Clover. 
Dry  or  alluvial  soil ;  scarce. 

Side  of  Vandalia  Railway,  one  mile  east  of  Terre  Haute.     June  12. 

20.-i.    TRTFOUUM  L. 

404.  (2248.)     T.  fratense  L.     Red  Clover. 
Roadsides  and  meadows;  abundant.     May  14. 

A  white  flowered  form  occurs  sparingly. 
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405.  (2250.)    T.  reflexcm  L.     Buffalo  Clover. 
Dry,  sandy  hillsides  or  prairiea ;  rare, 

Hillside  east  of  Five-Mile  Pond.     May  28. 

406.  (2251.)    T.  repenb  L.     Whit*  Clover. 
Fields  and  roadsides  ;  common.     May  10. 
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209.  CRACCA  L. 
(Tephrosia,  Pers.) 

418.     (.2286 )    C.  virginiana  L.     Goat's  Rue.     Catgut.     Hoary  Pea. 
(  TephTosia  virginiana  Pers.) 
Sandy  hillsides;  scarce. 
Near  Five-Mile  Pond.     May  15. 

210.  ROBINIA   L. 

414.  (2289.)    R.  pbeudacacia  L.     Black  Locust.     False  Acacia. 
Naturalized;  dry  or  sandy  upland  soil;  frequent. 

Beach's  woods.     Sides  of  canal,  etc.    May  12. 

211.    ME1BOMIA  Adans. 
(Detmodium  Desv.) 

415.  (2336.)    M.  bracteoba  (Miobx.)  Kuntze.     Tick  Trefoil. 

(Deemodium  cuppidatum  Torr.  &  Gray.) 
Damp  thickets  and  borders  of  prairies ;  scarce. 
Heokland.  Fen-ell' s.     July  1. 

416.  (2337.)     M.  oanesoens  (L )  Kuntze.     Seed  Ticks. 

(Deemodium  eaneeeens  DC.) 
Borders  of  woods  and  thickets  in  rich  soil;  common. 

417.  (2338.)     M.  canadensis  (L  )  Kuntze. 

(Detmodium  eanadenee  DC.) 
Moist  open  woods  and  copses;  frequent.     July  1. 

418.  (2340.)    M.  DiLLBNii  (Darl.)  Kuntze. 

(Detmodium  dfflenii  Darl.) 
Dry,  open  woods ;  frequent. 
Coal  Creek.    Southeast  of  Hunt's.     Honey  Creek. 

419.  (2341.)    M.  glabella  (Michx.)  Kuntze. 

(Deemodium  humifusum  Beck.) 
Sandy  soil ;  frequent. 

Sides  of  canal  near  Five-Mile  Pond.     Roadside  near  Heckland. 
June  15. 

420.  (2342.)    M.  grandiflora  (Walt.)  Kuntee. 

(Deemodium  acuminatum  DC.) 
Rich,  moist  woods ;  frequent. 
East  of  St.  Mary's.     Fen-ell's.     June  15. 

421.  (2346.)    M.  mabylandica  (L.)  Kuntze. 

(Detmodium  marUandieum  Boott.) 
Damp  thickets  and  woodlands ;  scarce. 
Heckland. 
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422.  (2347.)     M.  nudifm>ha  (L.)  Kuntze.     Tick  Trefoil. 

(Desmodium  nudiftorwm  DC.) 
Dry,  open  woods;  frequent. 
Coal  Creek.     Beach's.     Juno  5. 

423.  (2356.)     M.    ROTUHDIFOLIA    (Michx.)    Kuutze.      Round-leaved 
Tick  Trefoil. 

(Degtmdium  rolundifolium  DC.) 
Dry,  upland,  wooded  hillsides;  scarce. 
Coal  Creek.     Grant.     Hippie's  Coal-mine  Woods.     June  20. 

424.  (2357.)    M.  8E88n,rFOLiA  (Torr.)  Kuntze. 

(Desmodium  swsUifolium  T.  and  G.) 
Frequent  in  dry,  sandy  soil. 

Side  of  canal.     Five-Mile   Pood.     Van.   R.   R.     Beach's  Woods. 
June  2. 

212.    LESPEDEZAMichi. 

425.  (2361.)'    L.  angustifolia  (Pnrsh.)  Ell. 
Dry  prairie ;  scarce. 

Heckland,  by  side  of  T.  H.  &  L.  R.  R.     August  18. 
The  first  record  for  the  State. 

426.  (2362.)     L.  cafitata  Michx. 
Prairies  and  sandy  soil ;  frequent 

Hillside  near  Five-mile  Pond.     Heckland.     Borders  of  canal,  both 
north  and  south  of  Terre  Haute,  etc.     August  10, 

427.  (2365.)     L.  fbutebcens  (L.)  Britton. 

(L.  Telittdata  Pers.) 
Sandy  soil,  margins  of  prairies,  etc.;  frequent. 
Hillside    near  Five-mile  pond.      Heckland.     Hippie's  Coal-mine 
woods.     August  5. 

428.  (2370.)     L.  procukbenb  Michx.     Trailing  Bush  Clover. 
Dry  sandy  soil ;  not  common. 

Bed  of  canal  near  Fort  Harrison.     Heckland.     July  20. 

429.  (2375.)     L.  violacea  (L.)  Pers. 
Dry  upland  woods  ;  frequent. 

Coal  Creek.     Heckland.     Hippie's  Coat-mine  woods.     July  23. 

213.     LATHYRUS  L. 

430.  (2389.)     L.  myrtifoijus  Huh). 

(L.  paluBtris  myrtifoliwi  Gray.) 
Moist  banks;  scarce. 
Sides  of  T.  H.  &  L.  R.  R.,  below  Heckland.     June  1. 
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431.*     (2392.)     L.  paldbtris  L.     Marsh  Vetchling. 
Borden  of  ditches  and  ponds;  scarce. 
Ditch  side,  near  station  of  Heckland.     Goose  Pond.     May  1 7. 


214.     FALCATAGmel. 
(Amphicarfxea  Ell.) 

432.  (2397.)     F.  comosa  (L.)  Kuntze.     Hog  Peanut. 

(Ampkwarptva  nwnoicosa  Nutt.) 
Damp  woodlands  in  rich  soil;  common.     July  25. 
Leaflets  never  more  than  two  inches  in  length ;  pods,  two  to  five,  seven- 
eighths  of  an  inch  long,  borne  on  a  short  rachis ;  seeds,  three  mm.  in 
length. 

433.  (2399.)     F.  pitcheri  (T.  and  G.)  Kuntze.     Large-leaved  Hog 
Peanut. 

(A.  pUeheriT.  and  G.) 
Hillside  thickets  in  damp  rich  soil ;  scarce. 
Coal  Creek. 
Leaflets  much  larger  than  in  F.  comosa  (L.),  the  blade  often  more 
than  three  inches  long;  pods,  ten  <>r  more,  H  inches  long,  birne  on  a 
long  hairy  rachis;  seeds,  5  mm.  in  length. 
The  first  record  for  the  State. 

215.    APIOS  Moeneh. 

434.*    (2399.)     A.  apios  (L.)  MacM.     Ground  Nut. 
(A.  tubero&a  Moench.) 
Borders  of  moist  woods  and  marshes ;  scarce. 
Heckland.     Ferrell'i.     Goose  Pond.     August  15. 

216.     PHASEOLUS  L. 
(StrophMtyles  Ell.) 

435.     (2J02.)     P.  helvohts  L.     Wild  Bean. 

(Strophostyles  angidosu*  EH.) 
Dry  or  sandy  banks  and  hillsides;  frequent. 
Sides  of  canal  and  railways.     July  27. 

436.*    (2406.)     P.  UMP.ELLATUS  (Muhl.)  Britton.     Wild  Beau. 
(Stropkottyles  peduncitlaria  Ell.) 
Sandy  soil ;  scarce. 
Canal  near  Five-Mile  Pond.     July  22. 
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GERANIACE.E.     Geranium  Family. 
217.    GERANIUM  L. 

437.  (2411.)     G.  cakolinianum  L.     Carolina  Cranesbill. 
Dry,  gravelly  banks;  frequent. 

Common  along  the  railways  and  banks  of  canal.     May  10. 

438.  (2414 )    G.  macclatum  L.     Wild  Cranesbill.     Wild  Geranium. 
Open  woods  and  thickets ;  frequent.     April  20. 

OXALIDACE-E.     Oxalis  Family. 

218.  OXALIS  L. 

439.  (2424.)     0.  sthicta  L.     Yellow  Wood-sorrel. 

(0.  eomicvlaia  strUta  Savigny.) 
Open  woods  and  roadsides;  common.     May  3  to  November  4. 

440.  (2425.)     0.  vidaeea  L.     Violet  Wood-sorrel. 
Hoist  soil  in  woods  and  open  places ;  scarce, 

Ferrell's.     Ravine  northeast  of  Five-Mile  Pond.     May  3. 

LINACEAE.     Flax  Family. 

219.  LINUM  L. 

441.  (2133.)     L.  virqinianum  L.     Wild  Flar. 
Dry,  sandy  soil ;  scarce. 

Hillside,  near  Five-Mile  Pond.     Heckland.     July  20. 

RUTACEAE.     Rue  Family. 
220.     ZANTHOXYLUM    L.       . 

442.  (2435  )     Z.  americanum  Mill.     Prickly  Ash.     Toothache  Tree. 
Borders  of  open  woods ;  scarce. 

Woods  one  half  mile  north  of  Hickory  Grove  schoolhouse.     Grant. 
The  flowers  sometimes  perfect  and  the  pistils  often  six.    April  15. 

221.     PTELEA  L. 

443.  (2437.)    P.  trifoliata  L.     Hop  Tree.     Wafer  Ash.     Shrubby 
Trefoil. 

Dry,  gravelly  or  sandy  banks ;  scarce. 

Hillside,    near    Conover's    Pond.       Banks   of    Lost    Creek,    near 
Seventh  Street  Bridge.     Coal  Creek.     May  20. 
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8IMARUBACEAE.    Ailanthus  Family. 

222.    AILANTHUS  Desf. 

414.     (2438.)     A.  qlanduloba  Desf.     Tree  of  Heaven. 
Koadaidps,  escaped  from  cultivation  ;  scarce. 
Lock  port  road,  near  crossing  of  E.  &  T.  H.  railway.     April  25. 

POLYGALACEAE.     Milkwort  Family. 
228.     POLYGALA  L. 

445*    (2451.)    P.  polyoama  Walt.     Pink  Polygala. 
Dry,  sandy  soil ;   rare. 
Side  of  Vandal  ia  railway,  one  mile  east  of  Terra  Haute.     May  16. 

446*     (2454.)    P.  sekega  L.     Seneca  Snake-root. 
Prairie  borders  in  dry  soil ;  scarce. 
Quite  common  at  Heckland.     May  8. 

447.     (2456.)     P.  verticillata  L.     Whorled  Milkwort. 
Dry,  upland  woods  ;  rare. 
Taken  but  once,  October  17,  1896,  in  Hippie's  Coal-mine  Woods. 

In  flower  and  fruit  at  that  time. 

448.*    (2457.)     P.  viridebcemb  L.     Pulple  Milkwort, 
(i*.  aanguinea  L.) 
Low,  sandy  soil ;  scarce. 

Heckland.     Bides  of  Van.  Railway.     Hippie's  Coal-mine  Woods. 
June  25. 

EUPHORBIACEjE.     Spurge  Family. 
224.    PHYLLANTHl'S  L. 

449.  (2460.)     P.  carolinehsib  Walt. 
Sandy  banks  along  roadsides ;  scarce. 

North  side  of  Fair  Ground.     September  30,  1889, 

225.     ACALYPHA  I.. 

450,  (2469.)     A.  vrRGraiCA  L.    Three-seeded  Mercury. 

Low  or  sandy  waste  places ;  common.     July  8  to  November. 

450a.     (2470.)     A.  vikginica  gracilenb  (A.  Gray)  Muell. 
Equally  common  and  in  similar  localities.     July  15. 
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226.    EUPHORBIA  L. 


461.     (2478.)     E.  commctata  Engelm. 
Damp  shaded  banks  ;  scarce. 

T.  H.  &,  L.  Railway,  north  of  Otter  Creek  Junction.     Lost  Creek, 
near  Seventh  Street  bridge.     May  25. 

452.  (2479.)     E.  corollata  L.     Flowering  Spurge.     White  Spurge. 
Gravelly  banks,  especially  along  the  railways  and  canals ;  common. 

May  25. 

453.  (2481.)    E.  cypakissias  L.     Garden  Spurge.     Cypress  Spurge. 
Roadsides  and  banks  of  railways;  scarce. 

Taken  on  two  different  seasons  along  Vandalia  Railway  near  Fair 
Ground.     May  28. 

454.  (2483.)     E.  dektata  Michx.     Tooth-leaved  Spurge. 
Shaded  banks  in  rich  sandy  soil ;  scarce. 

Old  canal,  between  Conover's  Pond  and  Fort  Harrison.  September  6. 

455.  (2491.)     E.  hetebophylla  L.     Diverse-leaved  Spurge. 
Banks  of  canal  and  hillsides  near  Five  Mile  Pond ;  scarce.     Septem- 
ber 1. 

The  first  record  for  the  State. 

456.  (2493.)     E.  humistbata  Engelra. 

Fields  and  banks  in  dry  soil ;  frequent.     July  10. 
Much  more  leafy  than  E.  mandcUa  L. 

457.*.     (2498.)     E.  kutans  Lag. 

(£.  preslii  Guas.) 

Borders  of  woods,  sandy  banks  and  hillsides ;  common.    July  5. 

Varies  in  height  from  one  to  four  feet ;  in  size  of  flower  and  in  color  of 

stems,  the  latter  in  older  and  larger  specimens  becoming  red.     The  pods 

of  this  and  allied  species,  when  dry,  burst  open  with  a  snapping  or 

crackling  noise  and  project  the  seeds  to  a  distance  of  several  feet. 


458.*     (2499.)     E.  maculata  L.     Spotted  Spurge. 

Open,  dry  or  sandy  banks  and  roadsides  ;  common.     July  2. 


CALLITRICHACEJS,     Water  Starwort  Family. 

227.     CAXLITK1CHE  I,. 

i.     (2513.)    C.  heterophylla  Pursh.     Water  Starwort. 
Ponds,  ditches,  etc.;  frequent. 
Pond  at  Sand  Hill.     Five-Mile  Pond,  etc.     April  30. 
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LIMNANTHACE JE.     False  Mermaid  Family. 

228.     FLtERKEA  Willd. 
46  ■.*     (2518.)     F.  proserpikacoides  Willd.     False  Mermaid. 
Damp,  open  woods;  rare. 
Taken  but  once,  May  12,  1888,  in  woods  northwest  of  Ferrell's. 

ANACARDIACE^.     Cashew  Family. 

220.     RHUS  L, 
461.*     (2522.)     R.  glabra  L.     Smooth  Sumach, 

Dry,  sandy  soil  and  upland  thickets  ;  common.     June  10. 

462.  (2525.)     R.  radicans  L.     Poison  Ivy. 

(R.  toxicodendron  L.) 
Fence-rows  and  borders  of  thickets ;  common.     May  27. 
The  low,  upright  form  is  most  frequent  in  open,  sandy  soil ;  the  high, 
climbing  form  in  rich,  open  woods.     The  stems  of  the  latter  are  found 
two  and  one-half  inches  in  diameter.     See  No.  480  below. 

AQUIFOLLACE.E.     Holly  Family. 

230.     ILEX  h. 

463.  (2536.)     I.  verticillata  (L.)  A.  Gray.     Black  Alder.     Win- 
ter berry. 

Low,  wet  woods  and  borders  of  swamps ;  scarce. 
Dense  woods  northwest  of  Hickory  Grove  School-house.     Banks  of 
Little  Honey  Creek.     S.  W.  \  of  S.  E.  J,  Sec.  6,  Pierson  Twp. 
Heckland.      May  10. 
The  bright,  red  berries  are  especially  conspicuous  in  early  winter  when 
the  ground  is  covered  with  snow. 

CELASTRACE^.     Staff  tree  Family. 
231.  ■  EUONYMUS  I., 
464.*    (2542.)     E.    atbOpurPcrbus    Jacq.     Wahoo.     Spindle    Tree. 
Burning  Bush. 
Rich,  open  woods;  frequent. 
Coal  Creek.     Ferrell's.     Sand  Hill,  etc.     May  27. 
Among  the  wild  fruits  which  cater  to  the  sense  of  sight  rather  than  of 
taste,  that  of  the  naboo  seems  to  me  most  beautiful.     Hanging  on  slen- 
der pedicels,  four  or  more  in  a  cluster,  from  the  same  peduncle,  its  deep 
scarlet  color  and  odd  shape  render  it  a  most  striking  object.     Add  to  this 
the  orange  aril  of  its  seeds,  peeping  so  daintily  through  the  half  open 
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suture  of  the  pod  after  the  latter  has  been  touched  by  one  or  two  keen 

frosts,  aud  we  have  a  combination  and  a  contrast  most  pleasing  to  the 

eye. 

465.*    (2544  )     E.  obovatus  Nutt.     Trailing  Strawberry  Bosh. 
(£.  tmerieamt*  obovatu*  T.  and  G.) 
Low,  damp  woods  and  thickets ;  frequent 
Honey  Creek.     Ferrell's.     Coal  Creek.     April  21. 

232.    CELASTECS  L. 
466.*    (2546.)     C,  scandkws  L.     Waxwork.     Climbing  Bittersweet. 
Borders  of  woods,  thickets  and  fencerows ;  frequent. 
Sides  of  canal.     Sand  Hill,  elc.     -May  12. 
After  the  first  severe  frost  the  orauge-colored  poda  open  and  display 
the  scarlet  aril  within.     One  of  the  most  ornamental  of  our  wild  twining 
shrubs  and  easily  transplanted  and  cultivated. 

8TAPHYLEACE<E.     Bladder  Nut  Family. 
Sfii.    STAPHYLEA  L. 

467.     (2547.)    S.  thifolia  L.     American  Bladder  Nut. 
Hillside. thickets;  frequent. 
Honey  Creek.     Northeast  of  Sand  Hill.     Coal  Creek.     April  21. 

ACERACE.E.     Maple  Family. 
234.    ACER  L. 
468.*     (2550.)    A.  neoundo  L.     Box  Elder.     Ash-leaved  Maple. 
(Xffjundo  aeeroide*  Moench.) 
Banks  of  streams  and  low  grounds;  frequent. 
Honey  Creek.     Banks  of  canal,  etc.     April  8. 

469.  (2551.)    A.  nigrum  Michx.     Black  Sugar  Maple. 

(.4.  saceharinum  nigrum  T.  and  G.) 
With  A.  tacrharion  Marsh  ,  but  much  Ie3S  common.     April  10. 
Distinguished  by  the  darker  bark  of  the  trunk  and  the  form  of  the 
base  and  lobes  of  the  leaves. 

470.  (2558.)     A.  rubrum  L.     Red  Maple.     Swamp  Maple. 
Borders  of  swamps  and  wet  woods;  frequent.     February  1(5. 

This  is  the  earliest  flowering  woody  plant  found  in  the  county,  and  its 
leaves  in  autumn  are  most  beautifully  colored  by  the  first  frosts.  It  is 
often  palmed  off  as  the  soft  maple,  but  is  inferior  to  the  latter  for  the 
purpose  of  transplanting  for  shade.  It  blooms  a  fortnight  earlier,  and 
the  flowers  are  a  deep  pinkish-red  and  arranged  on  very  short  stems  in 
little  clusters  near  the  eDd  of  the  branches.  Those  of  the  soft  maple 
are  yellowish-green  in  color  and  are  borne  on  longer  stems. 
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471.  (21)54.)     A.    baccharinum    L.     Soft    Maple.     White    Maple. 
Silver  Maple. 

(A.  dasycarpum  Ehrh.) 
Low,  damp  woods  and  river  bottoms ;  common.  March  10. 
When  properly  planted  and  tended  the  soft  maple  is  one  of  the  most 
ornamental  of  shade  trees.  It  is  a  rapid  grower,  easily  transplanted, 
and,  when  given  room,  it  develops  into  a  noble  and  pleasing  form.  To 
allow  it  free  access  to  the  sun  and  air,  with  full  room  for  expansion  on 
every  side,  it  should  be  planted  not  closer  than  thirty-five  feet  to  one  of 
its  kind. 

472.  (2555.)     A.  saccuabum  Marsh.     Sugar  Maple.     Hard  Maple. 

(A  xaediarinum  Wang.) 
Open,  upland  woods;  common.  April  15. 
The  hard  maple  is  one  of  the  most  beautiful  of  our  native  forest  trees; 
indeed,  few  trees  of  any  country  can  equal  it  in  stateliness  of  form  or 
gracefulness  of  habit.  No  other  tree  supports  an  equally  massive  head 
of  foliage  on  so  slender  a  stem.  No  other,  of  equal  size,  is  more  com- 
pact in  its  growth;  and,  after  reaching  a  height  of  thirty  or  forty  feet, 
if  the  top  be  cut  out,  no  other  tree  will  assume  a  form  more  rounded  or 
pleasing  in  outline,  provided  it  be  given  plenty  of  room. 


HIPPOCASTANACEjE.     Horse-chestnut  Family. 


2;S5.     ^EHCULUS  h. 

473.  (2559.)     A.  glabra  Willd.     Ohio  Buckeye. 
Open  woods  and  along  streams  in  rich  soil;  frequent. 
Sand  Hill.     Honey  Creek.     April  14. 

BALSAMINACE.&.     Jewel-weed  Family. 

236.     IMPATIENS  L, 

474.  (2566.)     I.  aurea  Muhl.     Pale  Touch-me-not.     Jewel-weed. 

(J.  pallida  Nutt.) 
Bottoms  of  ravines  and  damp,  shady  places;  frequent. 
Grant.     Coal  Creek.     Ferrell's.     June  10. 

475.  (2567.)     I.  biflora  Walt.     Spotted  Touch-me-not. 

(f./uZuaNutt.) 
With  the  preceding  but  less  frequent.     June  20. 
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RHAMNACE^E.     Buckthorn  Family. 

237.     CEAKOTHUS   L. 
476.*     (25740     C.  amekicamus  L.     Red  Root.     New  Jersey  Tea. 
OpeD,  sandy  woods  aDd  roadsides ;  frequent. 

Sides  of  railway  near  Heckland.  Hillside  Dear  Five-Mile  Pond. 
E.  A  T.  H.  R.  R.,  etc.     May  28. 

VFTACEM.     ViDe  Family. 
238.    VITI8  L. 

477.  (2577.)    V.  aestivalis  Michz.     Summer  Grape. 

Dry,  upland  thickets  and  fencerowe ;  frequent,  especially  in  tbe 
southern  half  of  the  county.     May  10. 

The  fruit  ripens  about  mid-September  and  may  be  readily  known 
from  that  of  the  following  by  its  sweet,  musky  taste;  slightly 
larger  size,  and  the  compactness  of  the  bunches. 

478.  (2581.)     V.  cordifolia  Michx.     Frost  Grape.     Chicken  Grape. 
Borders  of  streams  and  low  ground  thickets ;  common.     April  25. 

479.  (2587.)     V.  vulpina  L.     Riverside  Grape. 

(V.  riparia  Michx.) 
Banks  of  streams  and  low  ground  ;  not  common. 
Honey  Creek.     Coal  Creek.     May  1. 

239.    PARTHENOCISSUS  Planch 
(Ampelopsis  Michx.) 

480.  (2588.)     P.   quinquefolta    (L.)    Planch.     Virginia    Creeper. 
American  Ivy.     Five-leaved  Ivy.     Woodbine. 

(Ampelopsw  quiiupufotia  Michx.) 

Open  woods  and  fencerows ;  common.     May  25. 

One  of  the  most  handsome  of  our  wild  vines ;  easily  cultivated ;  often 

confounded   with  poison  ivy   {Rhus  radteont  L.)  from   which   it  may 

readily  be  distinguished  by  its  five  leaflets  and  black  fruit;  tbe  leaflets 

of  the  poison  ivy  being  three  in  number  and  the  fruit  whitish-yellow. 

TILIACEJi;.     Linden  Family. 
240.    TILIA  I.. 

481.*    (2592.)     T.  ambricaha  L.     Basswood.     Lin.     Whitewood. 
Open  woods,  sides  of  ravines,  etc. ,  in  rich  soil ;  frequent.     May  24. 
The  fragrant  flowers  of  the  lin  or  basawood,  abounding  as  they  do  in 
honey,  are  very  attractive  to  bees,  butterflies  and  other  nectar-loving  in- 
sects, and  when  tbe  trees  are  in  full  blossom  the  buzz  and  hum  of  these 
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visitors  can  be  heard  some  rods  away.  Raw  species  of  butterflies  can 
then  often  be  found  in  their  vicinity.  For  example,  on  June  4,  1896, 
the  writer  took  18  specimens  of  the  uncommon  Liliythea  bachmani  Kirt- 
land  from  the  flowers  of  three  baas  wood  trees  standing  in  front  of  his 
residence  in  a  thickly  settled  portion  of  the  city  of  Indianapolis. 

MALVACEAE.     Mallow  Family. 

241.    ABUTILON  G.urtn. 
482.     (2595.)     A.    abutilon    (L.)    Rusby.     Velvet    Leaf.     Indian 
Mallow. 

(A.  avieemxB  Gsertn.) 
Cultivated  fields  and  roadsides,  especially  in  alluvial  soil ;  common. 
June  1. 

242.     MALVA.  L. 
481.     (2601.)     M.  rotundifolia  L.     Common  Mallow. 

Roadsides  and  waste  places  in  city  ;  common.     April  22. 
The  petals  vary  from  whitish  to  pale  blue  and  pinkish. 

243.    SIOA  L. 

484.  (2614.)    S.  8PIM08A  L. 

Roadsides  and  open  woods  in  sandy  soil ;  common.     June  3  to  No- 
vember. 

244.    HIBISCUS  L. 

485.  (2615.)     H.  lasiocarpus  Cav.     Rose  Mallow. 
Borders  of  prairie  swamps ;  scarce.     July  5. 

Noted  ill  the  county  only  at  Heckland,  one-third  of  a  mile  west  of 
the  station. 
486.*     (2616.)    H.  military  Cav.     Halberd-leaved  Rose  Mallow. 

Sandy  overflowed  bottoms  of  Wabash  River ;  frequent  south  of  Five- 
mile  Pond  and  near  Dur  key's  Ferry.     July  10. 

HYPERICACE^.     St.  John's-wort  Family. 

845.    HYPERICUM  L, 

487.  (2631.)     H.  densiflort.'m  Pursh.     Densely- flowered  St.  John's- 
wort. 

Edge  of  river  bank  in  woods  below  Ft.  Harrison.     October  12,  1896. 
The  first  record  for  the  State. 

488.  (2640.)    H.  maculatum  Walt.     Spotted  St.  John's-wort. 
Low,  moist  ground ;-  frequent. 

Heckland.     Beach's  woods.    June  20. 
The  sepals  as  well  as  petals  are  marked  with  black  lines. 
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-189.     (2642.)    H.  mittilcm  L.     Dwarf  St.  John's-wort 
Moist  meadows  and  cultivated  fields;  common.     July  1. 

490.  (2643.)     H.  perforatum  L,     Common  St  John's- wort. 
Old  fields,  meadows  and  roadsides;  frequent.     June  t. 

491.  (2645.)     H.  paOLmCDM  L.     Shrubby  St.  John's-wort. 
Banks  of  streams  and  borders  of  moist,  open  woods;  scarce. 
Goal  Creek.     Honey  Creek  north  of  Lock  port    July  3. 

CISTACE^E.     Rock-RoBe  Family. 
246.    HELIANTHEMUM  Peri. 

492.  (2654.)    H.  canadknse  (L.)  Michz.     Frost-weed.     Rock-rose. 
Dry,  sandy  hillsides ;  scarce. 

Hillside  near  Five-Mile  Pond.     Hay  28. 

247.    LECHEA  L. 

493.  (2662.)    L.  minor  L.     Pinweed. 
Margins  of  prairies,  etc.,  in  dry  soil ;  scarce. 

Near  Five-mile  Pond,  on  hillside.     Heckland.    July  25  to  Novem- 
ber 1. 

VIOLAC&E.     Violet  Family. 
248.    VIOLA  L. 

494.  (2667.)    V.  blabda  Willd.     Sweet  White  Violet. 
Damp  wooded  hillsides ;  rare. 

Woods  east  of  St  Mary's.     April  28. 
495.*    (2675.)     V.  lanoeolata  L.     Lance-leaved  Violet 
Margins  of  ponds  and  damp  prairies ;  scarce. 
Goose  Pond.     Heckland.     April  16. 

496.  (2678.)     V.  obliqua  Hill.    Common  Blue  Violet. 

(  V.  palmata  euaullata  Gray.) 
Moist,  low  grounds ;  abundant.     April  5  to  November. 

497.  (2680.)    V.  palmata  L.     Blue  Violet 
Dry  open  woods ;  scarce. 

Sand  Hill.     Beach's  woods.     April  20. 

498.  (2684.)    V.  pbdataftoa  Don. 
Dry,  sandy  places ;  rare. 

Collected  by  Mr.  U.  O.  Cox,  near  Five-mile  Pond.     May  4,  1891. 

499.  (2686.)    V.  fubksobns  Ait     Downy  Yellow  Violet 
Dry,  open  woods ;  common.     April  13. 

tl-Qata.. 
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500.  (2689.)     V.  sagittata  Ait     Arrow-leaved  Violet 
Borden  of  moiit  prairies ;  scarce. 

Heckland.     April  28. 

501.  (2694.)     V.  striata  Ait.     Pale  Violet 
Open  woods  in  sandy  soil ;  common.     April  13. 

The  petals  vary  in  color  from  deep  cream  to  almost  white. 

502.  (2695.)     V.  tenblla  Muhl.     Wild  Pansy.     Heart's  Ease. 

(V.  tricolor  arvensiv  L.) 
Dry,  sandy  banks ;  frequent.     March  17. 
Beach's  woods.     Southeast  of  Hunt's  Rosary. 

248.    SOLEA  Spreng. 
509.     (2698.)    8.  comoolor  (Forst)  Gingins.     Green  Violet 
Damp,  wooded  hillsides;  scarce.     April  21. 
Honey  Creek.     Coal  Creek. 

PA88IFLORA.CE.ffi.     Passion  Flower  Family. 

260.    PASSIFLORA  L. 

504.  (2701.)    P.  lctba  L.     Northern  Passion  Flower. 
Borders  of  open  woods  in  rich  soil ;  scarce. 

Taken  but  once,  September  19,  1889,  from  McKeen'a  woods  south 
of  Fair  Ground. 

THYMELAEACEJB.     Mezereum  Family. 

251.     DIRCA  L. 

505.  (2714.)    D.  palcbtbis  L.     Leatherwood.     Moosewood. 
BJch  hillside  thickets  and  banks  of  streams ;  scarce. 
Grant     Coal  Creek.     April  14. 

LYTHRACE.ffi.     Loosestrife  Family. 


606*    (2718.)    R.  BAMOSiOB  (L.)  Kxehne. 

Ditches  and  mucky  borders  of  ponds ;  scarce. 

Marshes  south  of  Fair  Ground.     Conover'e  Pond.     August  21. 

263.    AMMANNIA  L. 
507.*    (2720.)     A.  coccinea  Rottb.     Ammannia. 
Low,  damp  places;  frequent 

Heckland.     Marsh  south  of  Fair  Ground.     August  10  to  Octo- 
ber 20. 
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254.    LYTHRUM  L. 


508.*     (2723.)     L.  a  latum  Pureh.     Loosestrife. 
Margins  of  wet  prairies ;  scarce. 
Heckland.    June  12. 

255.     DECODON  J.  F.  Groel. 

509.  (2729  )    D.  vbbticillatus  (L  )  Ell.    Swamp  Loosestrife. 
Borden  of  marshes ;  rare. 

Near  Heckland. 

dNAGRACEJE.     Evening  Primrose  Family. 
256.    LUDWIGIA  L. 

510.  (2736.)    L.  alternifolia  L.     Seed-box. 
Ditches  and  margins  of  swamps;  scarce. 

Side  of  Vandalia  Railway,  near  Glen.     Goose  Pond.     July  10. 
Variable  ;  the  petals  sometimes  smaller  than  the  sepals. 

511.  (2742.)    L.  palubtris  (L.)  Ell.     Water  Purslane. 
Ditches  and  muddy  brooks ;  frequent. 

Side  of  Vandalia  Railway,  near  Glen.     Outlet  of  Five-mile  Pond, 
etc.     July  12. 

512.  (2743.)     L.  polycAepa  Short  and  Peter.     False  Loosestrife. 
Swamps  and  margins  of  ponds ;  scarce. 

Marsh  near  Vandalia  Railway,  west  of  Beach's  woods,  and  farther 
east  near  Glen.    September  6,  1889. 

257.  EPILOBIUM  L. 

513*    (2747.)    E.  coloratum  Muni.     Willow  Herb. 
Lew  damp  soil ;  common.     July  5. 

514.*    (2752.)    E.  btrictum  Muhl.     Downy  Willow  Herb. 
Borders  of  swamps;  rare. 

Taken  but  once,  October  6,  1889,  from  marsh  near  Vandalia  Rail- 
way, west  of  Beach's  woods. 

258.  ONAGRA  Adsns. 
(Oenothera  L.  in  part.) 

616.     (2766.)    O.  biennis  (L.)  Scop.     Evening  Primrose. 
((Knothera  biennis  L.) 
Borders  of  fields  and  waste  places,  especially  In  sandy  soil;  com- 
mon.    Jnne  26  to  October  16. 
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25B.     (ENOTHEBA  L. 
516.     (2761.)     O.  BiuciTi  L.     Sinuate-leaved  Prirooae. 
Sandy  cultivated  fields ;  scarce. 

Probably  a  railroad  migrant  from  the  South.     May  14: 
The  first  record  for  the  State. 

260.    KNEIFFU  Spich. 
517.*    (2765.)     K.  fruiticoba  (L.)  Raimann.     Sun-drops. 
((£nothe<ra  fruitieota  L.) 
Dry  prairies ;  frequent. 

Heckland.     T.   H.   &  L.  R.   R.     Hillside  near  Five-mile  Pond. 
June  8. 

281.    GATJBA  L 
518.*    (2782.)    G.  biehnis  L. 

Sandy  soil  in  waste  places;  frequent. 

Canal,  neat  Five-mile  Pond.     Along  railways.     June  27. 

262.    CIRCjEA  L, 

519.  (2790.)    0.  lotbtiana  L.     Enchanter's  Nightshade. 
Open  woods  in  rich  soil ;  common.     June  23. 

HALORRHAGIDACE^.     Water  Milfoil  Family. 
268.    MYRIOPHYLLUM  L. 

520.  (2804.)     M.  vertioillatum  L.     Water  Milfoil. 
Ponds;  scarce. 

Goose  Pond.     Five-Mile  Pond.     May  2. 
The  first  record  for  the  State. 

ARALIACE.X.    Ginseng  Family. 
264.    ARALIA  L. 

521.  (2808.)    A.  rackmoba  L.     Spikenard. 
Sides  of  deep,  damp  ravines ;  scarce. 
Goal  Creek.     Grant.    June  28. 

265.     PANAX  L. 

522.  (2810.)    P.  QdHQUEFOLroM  L.     Ginseng. 

(Aralia  quinquefolia  Dec.  and  Planch.) 
Rich  wooded  hillsides  and  ravines  ;  scarce. 
Honey  Creek.     Grant.     Coal  Creek.    May  5. 
Once  a  noted  article  of  commerce,  the  spicy  roots  being  gathered  in 
large  quantities  for  shipment  to  China. 
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UMBELLIFERffi.     Parsley  Family. 
266.    DAUCU8  L. 

528.     (2812.)     D.  cabota  L.     Wild  Carrot. 

Old  fields  and  roadsides  ;  frequent.     June  20. 
Spreading  rapidly  and  fast  becoming  a  nuisance. 

267    OXYPOLI8  Raf. 
(ZWemanniaDC.) 

624.  (2820.)    0.  rigidob  (L.)  Britton.     Cowbane. 

(Tiedemannia  rigida  DC.) 
Borders  of  swamps ;  scarce. 
Heckland.     Goose  Pond.     July  IS. 

268.    HEEACLEDM  L. 

625.  (2822.)    H.  lanatuh  Michx.     Cot  Parsnip. 
Low,  damp  places ;  scarce. 

Marsh  near  Glen.     June  1. 

269.    PA8TINACA  L. 

526.  (2823.)     P.  sativa  L.     Wild  Parsnip. 
Waste  places,  especially  in  moist  soil ;  frequent. 

Bides  of  Van.  Railway  near  Glen.      Roadsides  near  Sand  Hill. 
May  28. 

270.    THASPIUM  Nutt. 

527.  (2831.)    T.  barbtaods  (Michx.)  Nutt.     Meadow  Parsnip. 
Rich  or  sandy  soil ;   scarce. 

Old  canal  south  of  Conover's  Pond.     June  16. 

628.*    (2834.)    T.  tbtfoliatom  (L.)  Britton. 
Open  woods  in  rich,  dry  soil ;  frequent. 
Mc Keen's  Woods.     Banks  of  canal  near  Ft.  Harrison,  etc. 

528a.     (2835.)    T.   trifoliatuh  aureum  (Nutt.)    Britton.     Meadow 
Parsnip. 

(T.  aureum  Nutt.) 
Sides  of  ditches  and  upland  swamps ;  frequent 
Heckland.     Van.  Railway,  etc     May  8. 
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271.  EBYNGIUM  L. 

529.*     (2842.)    £.  iquwicum  L.     Rattlesnake-master.     Button  Snake- 
root. 

(E.  yucca ■folium  Micbz.) 
Borders  of  prairies. 

Common  at  Heckland  and  along  the  T.  H.  &  L.  Railway  above 
Otter  Creek  Junction.    July  16. 

272.  SANICULA  L. 

530.  (2846  )    S.  canadensis  L.     Black  Snake-root 

(S.  marylandica  canadensis  Torr. ) 
Thickets  and  open  woods;  frequent.     May  12. 

531.  (2847.)    S.  mAbylandica  L.     Sanicle.     Black  Snake-root. 
Rich,  rather  damp  woods ;  scarce. 

Beach's.     Woods  east  of  St.  Mary's.     May  16. 

273.    EULOPHU8  Nutt 

532.  (2655.)     E.  amekioanus  Nutt. 
Borders  of  prairies,  rare, 
Hecklaod.     October  5,  1889. 

Recorded  hitherto  only  from  Gibson  County. 

274.    CH^BOPHVLLUM  L. 
533*    (2858.)    C.  procumbbss  (L.)  Crantz.     Chervil. 
Open  woods  in  rich,  sandy  soil ;  scarce. 
Sand  Hill.     May  2. 

275.    OSMORRHIZA  Rat. 

534.  (2860.)    O.  olaytoni  (Michx. )  B.  S.  P.     Hairy  Sweet  Cicely. 

(0.  brevutylis  DC.) 
Damp,  rich  woods ;  frequent.     May  11. 

535.  (2861.)    O.  lonqibtylib  (Torr.)  DC.     Smooth  Sweet  Cicely. 
Thickets  and  fence-rows;  less  frequent  than  the  above.     May  6. 

278.    8IUM  L. 

536.  (2864.)    S.  cicotjsfolium  J.  F.  Gmel.     Water  Parsnip. 
Ditches  and  borders  of  ponds ;  frequent,     July  10. 

Pond  at  Sand  Hill.     Heckland.     Van.  Railway. 

277.    CICUTA  L. 
537.*    (2874.)    C.  maculata  L.    Spotted  Cowbane.    Musquash  Root. 
Beaver  Poison. 
Marshes  and  ditches;  common.     July  11. 
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278.  DERINGA  Adsns. 
(Oryptotcenia  DC.) 

538.     (2875.)    D.  cakadbmbb  (L.)  Kuntze.    Honewort. 
(OrypU)kmia  canadensis  DC. ) 
Borders  of  thickets  and  rich  woods ;  frequent. 
Ferrel's.     Southeast  of  Hunt's.     Honey  Creek.    June  2. 

279.  ERIGENIA  Nntt. 

539.*    (2687.)    E.   bclboba    NuU.     Harbinger  of  Spring.      Pepper 
and  Salt.    Turkey  Pea. 
Open  woods,  especially  in  damp,  rich  soil ;  common.     February  23. 

CORNACE.E.    Dogwood  Family. 
280.    CORNUS  L. 

540.  (2889.)    C.  altbrsifolia  L.  f.     Alternate-leaved  Dogwood. 
Sides  of  ravines  and  upland  fencerows ;  frequent.     May  12. 

541.  (2893.)    C.  CASDroiBSiM*  Marsh.     Panicled  Cornel  or  Dogwood. 

(C.  paniculate  L'Her.) 
Dry,  open  hillsides  and  borders  of  thickets ;  frequent. 
East  of  Five-mile  Pond.     Heckland.     Glen.     May  20. 
This  species  has  the  leaves  smaller  and  more  crowded  than  those  of 
any  other  in  our  bounds. 

542.*    (2894.)    C.  cikcinata  L'Her.     Round-leaved  Dogwood. 
Borders  of  open,  rich  woods  and  thickets ;  rare. 
Ferrell's.     Southeast  £  section  6,  Pierson  Tp.     May  8. 
Recorded  before  only  from  Lake  County. 

543.  (2895.)    C.  Florida  L.     Flowering  Dogwood. 
Borders  of  open  woods  in  dry  soil ;  common.     April  20, 

544.  (2896.)     C.  stoloiofeba  Michx.     Red  Osier  Dogwood. 
Borders  of  thickets  and  gravelly  banks;  frequent.     May  11. 

Contrary  to  the  habitat  usually  given  this  species,  in  Vigo  County, 
occurs  as  frequently  in  dry,  gravelly  soil  as  in  damp  places.  It  often 
produces  a  second  set  of  blossoms  the  same  year ;  a  clump  growing  in  the 
bed  of  the  old  canal  near  Conover's  Pond  being  in  bloom  on  October  14, 
1896. 

281.    HY8SA  L. 

545.  (2899.)    N.  aqoatica  L.     Black  Gum.     Sour  Gum. 

(N.  mjlvaiiea  Marsh.) 
Open,  rather  damp,  upland  woods ;  frequent.     May  17. 
Reaches  a  large  size  in  the  southern  part  of  the  county,  but  is  put  to 
no  use  on  account  of  the  difficulty  of  working  the  wood.     The  foliage  is 
very  handsome  after  the  first  frosts  of  autumn. 
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MONOTROP ACE.E.     Indian-Pipe  Family. 
282.    MONOTROPA  L. 

546.  (2918.)     M.  umfloba  L.     Indian  Pipe.     Corpse  Plant. 
Dry  wooded  hillsides,  in  rich  soil ;  scarce. 

Coal  Creek  hills.    Hippie's  Coal-mine  woods.    July  1  to  October  24. 

283.    HYPOPITYS  Adaaa. 

547.  (2919.)     H.htpopitts(L.)  Small.  Pine-sap.  False  Beech-drops. 

(Monotropa  kypopttyt  L.) 
Found  but  once,  October  24,  1896,  in  dry  woods  at  Coal  Creek. 
Flowers  about  the  last  of  June. 

PRIMULACE.E.     Primrose  Family. 
284.    SAMOLUS  L. 

548.  (2995.)    8.    flobibustous    HBK.     Brookweed.     Water    Pim- 
pernel. 

(8  valerandi  a/mericanut  Gray.) 
Damp,  shaded  places;  scarce. 
Sand  Hill,  near  spring.    Vandalia  Railway,  near  Beach's.    June  14. 

285.    8TEIEONEMA  Rsf. 
549.*    (8001.)    8.  ciliatom  (L.)  Baudo.     Loosestrife. 
Borders  of  low,  damp  prairies  and  streams;  scarce. 
Heckland.     Honey  Creek.    June  20. 

550.  (3003.)    8.  LANCEOLATUM  (Walt.)  A.  Gray. 
Borders  of  damp  thickets  and  ditches;  frequent. 

Marsh  south  of  Van.  Railway,  near  Glen.     Ferrell'a.     June  12. 

551.  (3004.)    8.  quadkiflokum  (Sims)  A.  8.  Hitchc. 

(8.  longifolium  Gray.) 
Banks  of  streams,  fence  rows,  etc. ;  frequent. 
Coal  Creek.     Grant.     July  1. 

EBENACEa;    Ebony  Family. 

286.    DIOSPYROS  I* 

552.  (3018.)    D.  Virginian  a  L.     Persimmon.     Date  Plum. 

Old  fields  and  fence  rows ;  frequent,  especially  in  southern  half  of 

the  county,  where  it  is  indigenous.     June  1. 
The  fruit  varies  much  in  size,  date  of  ripening  and  quality. 
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OLEACEiE.     Olive  Family. 

287.  FRAXTNTJS  L. 

553.  (3025.)    F.  Americana  L.     White  Ash. 
Open  woods ;  common.     April  20. 

554.  (3028.)     F.  lamceolata  Borck.     Green  Ash. 

(F.  viridU  Michx.  f.) 
Low  rich  bottoms  along  streams ;  frequent. 
Honey  Greek.     Sugar  Greek.     Near  Ft.  Harrison.     May  1. 
556.     (3029.)    F.  nigra  Marsh.     Black  Ash. 
(F.  tambucifolut  Lam.) 
Borders  of  swamps  and  marshes ;  scarce. 
Marsh  northeast  of  Band  Hill.     Goose  Fond.     April  15. 
556.     (3031.)     Fi  quadrangolata  Michx.     Blue  Ash. 

Bottoms  of  Wabash  River  and  low  ground  generally;  frequent. 
April  20. 
In  its  greatest  development  it  reaches  a  height  of  120  feet,  and  meas- 
ures fifteen  feet  in  circumference  two  feet  above  the  ground. 

GENTIANACE..E.     Gentian  Family. 

288.  GENTIANA  L. 

557.*    (3057.)    G.   ANrmEwsn  Griseb.     Closed  Blue  Gentian.     Clois- 
tered Heart. 
Low  grassy  banks  along  streams ;  frequent. 
Honey  Creek.     Coal  Creek,  etc.     September  18. 
557a.*    (3058.)    G.  andkewsh  alrtflora  Britton.     White  Gentian. 
(G.  alba  Muhl.) 
Dry  sandy  hillside  southeast  of  Five-mile  Pond ;  rare.     September 
23,  1888. 
558.*     (3066.)     G.  quinquefolia  L.     Five-flowered  Gentian. 
(G.  quinquefiora  Jj&ai.) 
Moist  Hillside  thickets.     Noted  only  at  Coal   Creek,  where  it  ie 
locally  common.     September  5. 
559.*    (3070.)     G.  baponaria  L.     Boapwort  Gentian. 
Borders  of  prairies ;  scarce. 
Heckland.     Van.  Railway.     September  15. 

289.    ERA8ERA  Walt. 
560.     (3076.)     F.  carolinensis  Walt.     American  Columho. 
Dry  woods  in  rich  soil ;  scarce. 

Beach's  woods.      Woods  east  side  of  Goose  Pond.     Heckland. 
May  27. 
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290.  OBOLABIA  L. 
661.     (3079.)    O.  viroiwica  L. 

Rare.     Noted  only  at  Coal  Creek  in  dry  woods.     April  1,  1890. 

Prof.  Everraanu  found  three  plants  at  same  place  on  January  26, 
1890.     He  brought  them  home  and  they  bloomed  on  February  11. 

Recorded  in  Indiana  only  from  Jefferson  County,  but  has  also  bean 
taken  by  the  writer  in  Monroe. 

APOCYNACE.E.     Dogbane  Family. 

291.  APOCYNUM  L. 

562.  (3087.)    A.  ANDEOsjiMiFOLiuM  L.     Spreading  Dogbane. 
Borders  of  thickets,  banks,  etc.,  in  dry  soil ;  scarce. 
Honey  Creek.     Grant.    June  20. 

563.  (3088.)    A.  cannabotum  L.     Indian  Hemp. 
Borders  of  streams  and  moist  prairies ;  frequent.     June  1. 

ASCLEP1ADAC&E.     Milkweed  Family. 

292.  ASCLEPIA6  L. 

564.  (3097.)    A.  incarsata  L.     Swamp  Milkweed. 
Borders  of  swamps  and  marshes;  common.    July  4. 

565. *    (3102.)     A.  OBTTJBiFOLtA  Michx.     Obtuse-leaved  Milkweed. 

Gravelly  banks ;  frequent. 

Van.  Railway.     E.  &  T.  H.  Railway  near  Spring  Hill.     May  25. 
566.     ( ).     A.  PHYTOLAccoroES  Pursh.     Poke  Milkweed. 

Borders  of  moist  thickets  and  sides  of  ravines ;  rare. 

Thicket  west  of  Macksville  near  Broadhurst  Mine.     May  31. 
567.*    (3106.)     A.  purpdrascens  L.     Purple  Milkweed. 

Borders  of  dry,  sandy  fields;  scarce. 

One  mile  southeast  of  Prairieton.     Van.  Railway  west  of  Glen. 
June  14. 

568.  (3107.)     A.  quadrifolia  Jacq.     Four-leaved  Milkweed. 
Wooded  hillsides  and  thickets ;  scarce. 

Coal  Creek.     Hippie's  Coal-mine  woods.     June  1. 

569.  (3111.)    A.  syriacaL.    Common  Milkweed.    Silkweed. 

(A.  eornuti  Dec.) 
Waste  places  in  rich  soil ;  common.     June  2. 
576.*    (3112.)    AtuberosaL.    Butterfly  Weed.    Pleurisy  Root.    In- 
dian Posey. 
Sandy  soil  and  gravelly  banks ;  frequent.    June  15. 
Along  railways  and  old  canaL 
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571.  (3113.)     A.  vabdsgata  L.     Variegated  Milkweed. 
Dry  woods ;  scarce.    June  14. 

Beach's  Woods.     Van.  Railway  near  Glen. 

572.  (3114.)    A.  vekticillata  L.     Whorled  Milkweed. 

Sandy  hillside  near  Five-Mile  Pond ;  frequent  in  the  one  place. 
July  6. 
Not  before  recorded  in  Indiana  south  of  Tippecanoe  County. 

283.    AMPELANU8  Raf. 
(Enalmia  Nutt.) 

573.  (3124.)    A.  albidtjb  (Nutt.)  Britton.     Climbing  Milkweed. 

(Entlenia  aibida  Nutt.) 
One  specimen  taken  north  of  Fort  Harrison,  near  bank  of  Wabash 

River.     September  21,  1896. 
Its  most  northern  record  for  the  State. 

■•<■  CONVOLVULACRS.     Convolvulus  Family. 

2W.    IPOBKEA  L. 

574.  (3135.)      I.  BEDBRACEA  Jacq. 

Alluvial  bottom  lands;  scarce. 

Wabash  bottoms  below  Ft.  Harrison.     Canal,  near  Five-mile  Fond. 
September  10. 

bir>,     (3136.)    I.  lacunoba  L.     Wild  Morning  Glory. 

Alluvial  soil  and  sand  bars  along  the  Wabash  River;   frequent. 
August  20. 

576     (3138.)    I.  PAMDDBATA  (L.)  Meyer.     Wild  Sweet  Potato.    Man- 
of  the  Earth. 
Sandy  cultivated  fields ;  frequent  or  common.     June  20. 

577.  (3139.)    I.  purpurea  (L.)  Roth.     Common  Morning  Glory. 
Gravelly  banks  and  roadsides ;   frequent,  especially  atong  the  rail- 
ways.    September  1. 

295.    CONVOLVULUS  L, 

578.  (3145.)    C.  arvensis  L.    Bindweed. 
Old  fields  and  roadsides ;  scarce.     June  11. 

579.  (3148 )    C.  8BPIUM  L.     Bracted  Bindweed.     Hedge  Bindweed, 
Gravelly  banks  and  borders  of  wet  fields;  frequent.    June  6. 
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CU8CUTACE M.     Dodder  Family. 
216.    CU8CUTA  L. 

580.  (3161.)    C.  gbonovii  Willd.     Dodder. 

Borders  of  marshes  and  damp  thickets ;  common.    July  15. 

581.  (3163.)     C.  polyoonorum  Engelni      Dodder. 

(C.  tNaroearpa  Engelm.) 
Low,  damp  soil,  on  Solidago  rugota  Mill,  and  Ambrotia  trifida  L. ; 
frequent.     July  25. 

The  dodder  is  among  the  most  interesting  of  our  parasitic  plants.  It 
is  a  parasite  by  suicide.  That  is,  it  springs  from  a  seed  which  furnishes 
it  nourishment  until  it  finds  some  suitable  host  around  which  it  coils  it- 
self. In  coiling  it  contracts,  and  so  pulls  itself  up  by  the  roots.  If  not 
uprooted  a  portion  of  the  stem  a  few  inches  above  the  soil  withers,  dies 
and  breaks  apart,  while  the  upper,  twining  portion  continues  to  flourish 
throughout  the  season. 

If  one  could  trace  its  history  from  the  beginning  he  would  doubtless 
find  that  it  once  possessed  a  weak  stem,  and  desiring  to  reach  the  light, 
and  twining  to  accomplish  this,  it  tasted  j  uices  by  chance,  was  nourished 
by  them,  and  thus  began  a  downfall  which  has  continued  until  it  presents 
the  degraded  spectacle  of  a  plant  "  without  a  root,  without  a  twig,  with* 
out  a  leaf,  and  having  a  stem  so  useless  as  to  be  inadequate  to  bear  its 
own  weight.  Other  plants,  with  smaller  beginnings,  have  gone  on  to 
higher  forms,  while  the  dodder,  from  a  breach  of  the  laws  of  evolution, 
pays  one  of  nature's  heaviest  fines — loses  the  organs  which  it  once  pos- 
sessed." 

POJ.EMO.NI &CF.M.    Polemonium  Family. 

297.    PHLOX  L, 

582.*    (3166)    P.  bifida  Beck.    Dwarf  Phlox. 
Sandy  hillsides  and  dry,  open  woods. 
Common  at  Five-mile  Pond  and  Coal  Creek.     April  7. 

583.     (3163.)    P.  divaricata  L. 

Open  woods  and  ravines;  common.     April  5. 
Variable.     Leaves  sometimes  alternate  and  very  hairy;  in  form  from 
ovate  to  lanceolate.     Petals  notched  at  apex  or  entire ;  in  color  from 
purplish  to  white. 

584.*    (3172.)     P.  olabkrkima  L.     Smooth-stemmed  Pblox. 
Moist  banks  and  prairies  ;  scarce. 
Heckland.     Vandalia  Railway,  near  Glen.     May  25. 
Its  most  northern  record  for  Indiana. 
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686.     (3173.)    P.  haculata  L.     Wild  Sweet  William. 
Borden  of  prairies  and  damp  woods ;  scarce. 
Heckland.     Ferrell's.     June  1. 

588,*    (3176.)    P.  paniculata.  L.     Pauicled  Sweet  William. 
Rich,  shaded  grounds,  usually  near  streams ;  frequent. 
Hone;  Creek.     Vandalia  Railway,  near  Beach's,  etc.     June  6. 

687.*    (3176.)     P.  piLOSA  L.     Hairy  Phlox. 
Damp  prairies  and  borders  of  woods ;  scarce. 
Heckland.     Ferrell's.     May  12. 

298.    POLEMONIUM  L 

588.    (3192.)    P.  bbptahb  L.     Greek  Valerian. 

Rich  wooded  slopes  and  ravines;  common.     April  13. 
All  specimens  noted  were  more  or  lets  hairy. 

HYDROPHYLLACE^l.     Waterleaf  Family. 

299.  HYDKOPHYLLUM  L. 

689.  (3196.)     H.  appekdicclatum  Miehx. 
Open  woods  and  ravines ;  common.     April  20. 

Often  but  one  ovule  is  formed  in  the  ovary.    The  lobes  in  the  sinuses 
of  the  calyx  vary  much  in  size. 

690.  (3197.)     H.  canadbmbk  L.     Canada  Waterleaf. 
Sides  of  deep,  damp  ravines ;  scarce. 

Honey  Creek.     Coal  Creek.     Heckland.     May  7. 

591.*    (3198.)    H.  MACROFHYi-LUM  Nutt     Hairy  Waterleaf. 
Rich,  damp  woods,  ravines,  etc. ;  scarce. 
Southeast  of  Hunt's.     Ferrell's.     Beach's.     May  1. 

592.*    (3199.)     H.  vntGnncrjM  L.     Virginia  Waterleaf. 

Ravines  and  open  woods  in  damp  soil ;  frequent.     May  8. 

300.  MACROCALYX  Trew. 

(Elfaia  L.) 

693.*    (3201.)    M.  kyotblea  (L.)  Kuntse.     Ellisia. 
(Ellisia  nyeteka  L.) 
Noted  only  in  a  damp  spot  on  hillside  at  North  Sand  Hill.     May  25 
Identified  as  E,  ambupta  Nutt.,  now  included  with  the  above. 
The  first  record  for  the  State. 
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301.     PHACELIA  Jnss. 


594.     (3202.)     P.  bdpinkatifida  Michx.     Phacelia. 

Wooded  slopes  in  rich  soil ;  scarce.     April  28. 

Coal  Creek.     Honey  Creek. 
The  scarcity  of  this  species  suggests  that  Vigo  County  is  near  the 
northern  limit  of  its  range  in  Indiana.     In  Monroe  County  it  is  very 


595.*    (3210.)    P.  pdeshii  Buck].     Pursh's  Phacelia. 
Sandy  open  woods ;  frequent.     April  28. 
Sand  Hill.     Coal  Creek.     Heokland,  etc. 

BOKAGINACEJ5.     Borage  Family. 
302.    HBLIOTEOPIUM  L. 
696.     (3217.)     H.  indicom  L     Indian  Heliotrope. 

Banks  of  Wabash  near  Ft.  Harrison ;  scarce.     July  1. 

303.  CYNOGLOSSUM  L. 

597.  (3219.)    C.  officinale  L.     Common  Hound's  Tongue. 
Old  fields  and  roadsides ;  common.     May  20. 

598.  (3220.)    C.  vntGDncuM  L.     Wild  Comfrey. 
Dry  wooded  hillsides ;  scarce. 

Coal  Creek  Hills.     Hippie's  Coal-mine  woods.    May  26, 

304.  LAPPULA  Moench. 
(Ecliinotpermum  Lebm.) 

599.  (3223.)    L.  lappdla  (L.)  Karat.     Stickseed. 

{Eehino&permv.m  lappvla  Lehm.) 
Open  waste  places ;  scarce. 
Along  Vandalia  Railway  near  Fair  Ground.     June  29. 

600.  (3225.)    L.  vikqiniaha  (L.)  Greene.    Beggar's  Lice.    Btickseed. 
Sticktight. 

(EeJiinotpermtim  virginieum  Lehm.) 
Open  woods,  borders  of  thickets  and  fence-rows ;  common.     July  3. 

305.  MEETENSIA  Both. 

601.  (32S6.)    M.  vkoikica  (L.)  DC.     Blue  Bells.     Bmooth  Lung- 
wort    Virginia  Cowslip. 

Damp,  open  woods  and  banks  of  streams ;  frequent. 
Near  Lost  Creek  Bridge  on  Seventh  Street  road.     McKeen's  woods, 
etc.     April  5. 
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306.    MYOSOTT8  L 


602.  (3241.)    M.  falostbib  (L.)  Reih.     Forget-me-not. 
Damp,  low  placet ;  scarce. 

Spring  branch  south  side  of  National  road  near  Highland  Lawn ; 
escaped.     May  20. 

307.  LITHOSPERMUM  L. 

603.  (3244.)     L.  abvshse  L.     Corn  Grorawell. 

Waste  sandy  places  along  railways  and  canal ;  scarce.     April  25. 

604.*    (3245.)    L.  AnousriFOLniM  Michx.     Narrow-leaved  Puccoon. 
Sandy,  waste  places ;  scarce. 
Side  of  canal  and  hillside  near  Five-mile  Fond. 

605.*     (3246.)     L.  canesoenb  (Michx.)  Lehra.     Hoary  Puccoon.     Al- 
kanet. 
Sandy  soil  along  the  old  canal ;  frequent.     May  6. 

606.*    (3247.)    L.  gmblthi  (Michx.)  A.  S.  Hitchc.     Hairy  Puccoon. 
(L.  hirtum  Lchm.) 
With  the  preceding ;  common.     May  10. 

607.     (3248.)     L.  latifolium  Michx.     Broad-leaved  Gromwell. 
Dry,  wooded  hillsides ;  scarce. 
Coal  Creek.     May  5 

308.  ONOSMODIUM  Michx. 

608.*    (3251.)    O.  caboubiamum  (Lam.)  A.  DC.     False  Gromwell. 
Gravelly  banks  along  the  old  canal;  frequent.     May  22. 

VERBENACEJ5.     Vervain  Family. 
309.    VERBENA  L. 

609.     (3260.)    V.  braotbosa  Michx.     Prostrate  Vervain. 

Gravelly  banks  and  waste,  sandy  places ;  common.     May  27. 


610.  (3261.)     V.  OAMADKHBia  (L.)  Britton.     Canada  Vervain. 

(V.  aubtetiaL.) 
Prairies  and  borders  of  railways ;  scarce. 
Heckland.     May  20. 

611.  (3262.)    V.  hastataL.     Blue  Vervain. 
Dry  banks,  roadsides,  etc.;  frequent     June  10. 

612.  (3265.)     V.  BTBICTA  Vent     Hoary  Vervain. 
Waste  places  in  dry,  sandy  soil ;  common.    June  15. 
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613.  (3266.)     V.  ubthlefolia  L.     White  Vervain.      Nettle-leaved 
Vervain. 

Borden  of  fields  and  roadsides  in  dry  soil ;  common.    June  16. 

310.    LIPP1A  L. 

614.  (3269.)    L.  lasceolata  Michx.     Fog-fruit. 

Low,  wet  meadows  and  borders  of  ponds ;  frequent     July  20. 

311.    PHBYMA  L. 

615.  (3271.)    P.  lkptobtaohya  L.     Lopseed. 
Moist,  dense  woods;  common.     June  19. 


LABIATE.     Mint  Family. 


312.    COLLINSONIA  L. 


616.  (3272.)    C.  CAHADENBia  L.     Stone  Boot.     Richweed.     Horse- 
Balm. 

Rich  soil,  along  wooded  hillsides  or  ravines;  frequent.     July  2. 
The  leaves  are  oftentimes  one  foot  in  length;  the  odor  strong,  but 
rather  agreeable. 

313.  MENTHA  L. 

617.  (3279.)    M.  canadensis  L.     Wild  Mint 

Moist  grounds  about  springe  and  brooks ;  frequent.     June  18. 

618.  (3284.)    M.  piperita  L.     Peppermint. 
Borders  of  brooks ;  common.     July  1. 

619.  (3287.)    M.  bpicata  L.     Spearmint. 

(M.  viridi*  L.) 
Low,  wet  places;  frequent.     July  8. 

314.  LTCOPUS  L. 

620.  (3292.)     L.  sinoatus  Ell.     Water  Horehound. 

Along  ditches  and  margins  of  ponds ;  common.    June  18.  > 

621.  (3293.)    L.  vreeiNiouB  L.     Bugle-weed. 

Borders  of  swamps  and  wet  banks ;  frequent.     May  22. 

316.    K<ELLIA  Moench. 
(Pycnantkemum  Michx.) 
622.*    (3298.)     K.  flexuosa  (Walt)  McM.     Narrow-leaved  Moun- 
tain Mint 

(Pyaumthemum  Unifoliv.ru  Pursh.) 
Dry,  sandy  soil ;  scarce. 
Heckland.     August  5. 
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623*    (3303  )     K.  pjlosa  (Nutt.)  Britton.     Basil. 

(Pycnantfiemum  muticum  pUosum  Gray.) 
Sandy  hillsides  and  prairies ;  frequent. 
Five-mile  Pond.     Heckland.     August  27. 

624.*     (3306.)     K.  vikginiana  (L.)  McM.     Mountain  Mint. 
(PycnantKemum  ianctolaium  Pursh.) 
Prairies  and  dry,  sandy  woods;  frequent. 
Heckland.     Five-mile  Pond.     Jnne  28. 

316.    HEDEOMA  Pers. 
625.     (3313.)     H.  puleqioides  (L.)  Pers.     American  Pennyroyal. 
Fence-rows,  open  woods  and  roadsides  in  dry  soil ;  common.    June  7. 

317.     MONARDA  L. 

626.*     (3333.)    M.  fibtuloba  L.     Wild  Bergamont.     Horse  Mint. 
Dry,  sandy  hillsides ;  frequent.     June  18, 

627.  (3336.)     M.  scabra  Beck. 

(M.  fUtulo&a  mollis  Benth.) 
Found  in  one  locality  along  Vandalia  Railway  near  Beach's  woods. 
July  1,  1891. 

318.     BLEPHILTA  Raf. 

628.  (3337.)     B.  oiliata  (L.)  Raf. 
Open  woods;  frequent.     June  16. 

629.  (3338.)     B.  hirsuta  (Pursh.)  Torr. 
Dense,  moist  woods ;  common.     June  20. 

319.     VLECKIA  Raf. 
(Lopltanthw  Benth.) 

630.  (3340.)    V.  nepetoidks  (L.)  Raf.     Giant  Hyssop. 

(Ijophanthux  nepetouks  Benth.) 
Borders  of  thickets  and  fence-rows ;  frequent.     September  6. 

631.  (3341.)     V.  acROPHULARi^FOLiA  (Willd.)  Raf. 

(Lophantku*  MsropkuUtTiwfolivs  Benth.) 
Fence  rows  in  rich,  dry  upland  toil ;  scarce. 
East  side  of  South  Sand  Hill  woods.     September  30. 

320.     KEPETA  L. 

632.  (3342.)     N.  cataria  L.     Catnip. 
Roadsides  and  fencerows ;  common.     June  11. 
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321.    GLECOMA  L. 


633.  (3343.)     G.  bedebacea  L.     Ground  Ivy.     Gill. 

(Nepeta  gleehoma  Benth.) 
Moist,  open,  grassy  banks  ;  common.     April  14. 

322.    SCUTELLARIA  L, 

634.  (3349.)    8.  cordifolia  Muhl.     Parti-colored  Skullcap. 

(iS  versicolor  Nutt ) 
Wooded  banks  along  streams;  frequent.     June  4. 

635.  (3352.)    8.  ihcana  Muhl.     Hoary  Skullcap. 

(8.  caneacena  Nutt) 
Damp,  open  woods ;  frequent.     June  8, 

636.  (3354.)    8.  lateriflora  L.     Mad  dog  Skullcap. 
Borders  of  moist  thickets  ;  common.     June  11. 

637.  (3355.)    8.  hervoba  Pursh. 

Low,  moist  places  in  dense  woods  ;  scarce. 
Ferrell'B.     Heckland.    May  24. 

323.     BRUNELLA  L. 


).     (3363.)    B.  vulgaris  L.     Self-heal.     Heal-alL 
Dry  banks  and  fence-rows  ;  common.     June  5. 


324.     PHY8O8TEGIA  Benth. 

639.  (3367.)    P.  virgihiaka  (L.)  Benth.     False  Dragonhead. 
Low,  damp  places  along  the  old  canal ;  frequent.     August  30. 

326.    SYNANDRA  Nutt. 

640.  (3368.)     8.  oispidula  (Michz.)  Britton.     Large  flowered  Mint. 

(S.  grandiflora  Nutt.) 
Open,  rich  woods;  scarce. 

McKeen's  woods,  south  of  Fair  Ground.     May  25. 
Our  most  handsome  member  of  the  Labiate. 

Found  as  far  north  as  Wabash  County,  though  its  range  is  given  in 
the  Barnes  &  Coulter  Flora  as  "Banks  of  the  Ohio  and  its  tributaries. " 

326.    STACIIYS  L. 

641.  (3372.)    S.  abpera  Michx.     Hedge  Nettle. 

Moist  places  along  the  banks  of  canal ;  frequent.     July  2. 
641a.     (3372a.)     8.  abpera  glabra  Gray. 
Wet  waste  places;  scarce. 
Five-mile  Pond.     July  11. 
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642*     (3373.)    S.  cordata  Riddel).     Heart-leaved  Hedge  Nettle. 
Borders  of  damp  upland  thickets  ;  scarce. 
Farrelfs.     Co-Hover's  Food.     July  1 4. 

326a.     LEONUEUS  L. 
6J3.     (3380.)    L.  cardiaca  L.     Motherwort. 

Waste  places  and  fence  rows ;  frequent.     May  24. 

327.    TRICHOSTEMA  L. 

644.  (3389.)     T.  dichotomum  L.     Blue  Curls.     Bastard  Pennyroyal. 
Sandy  soil  on  river  banks ;  scarce.    Discovered  by  Prof.  Evermann, 

September  1, 1889. 
The  first  record  for  the  State. 

328.    TEUCRIUM  L. 

645.  (3392.)      T.   cahadehse  L.      American    Germander.      Wood 
Sage. 

Banks  of  streams  and  moist  ground  in  rich  soil ;  frequent.    June  24, 

SOLANACEJE.     Nightshade  Family. 
328.    LYCIUM  L. 

646.  (3396.)    L.  vulgar*  (Ait.  f.)  Punal.     Matrimony  Vine. 
Waste  grounds  in  Terre  Haute ;  scarce.     (Evermann.)    June  10. 

330.    PHYSALIS  L. 
647.*    (3405.)     P.  LANCEOI.ATA  Michx.    Lance-leaved  Ground  Cherry. 

Frequent  along  the  canal  and  river  banks.     May  21. 
648.    (3410.)    P.  philadelphica  Lam.    Philadelphia  Ground  Cherry. 

Borders  of  cultivated  fields  in  loose,  rich  soil ;  scarce. 

Near  Five-mile  Pond.     North   side  of  Vandalia  Railway,   near 
Glen.     May  25. 
649.*    (3411.)    P.  PUBB8CEN8L.     Hairy  Ground  Cherry. 

Low,  waste  grounds ;  common.     May  81. 
650.*    (3412.)    P.  vtRGiNiASA  Mill.     Virginia  Ground  Cherry. 

Loose,  sandy  soil ;  frequent.     May  25. 

331.       SOLANUM  L. 
651.*    (3414.)    S.  carolinenbe  L.     Horse  Nettle.     Bull  Nettle. 

Roadsides  and  waste  places  in  dry,  sandy  soil ;  common.     June  15. 
Increasing  in  numbers  each  year  and  bids  fair  to  become  one  among 
the  worst  of  weeds. 
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652.     (341K)     S.  nigkkm  L.     Common  Nightshade. 
Shady,  waste  grounds;  common.     July  10. 

653.*    (3419.)     8.  R08TKATUM  Dunal.     Texas  Nettle. 

Several  flowering  plants  of  this  species  were  discovered  in  full  bloom 
in  a  low,  sandy  field  south  of  Oonover's  Pond,  on  October  22,  1888. 
Undoubtedly  a  railroad  migrant.  According  to  Prof.  B.  D.  Halstiad 
(Bot.  Gaz.,  April,  18S9),  this  is  one  of  the  thirty-four  worst  weeds  in  (he 
United  States,  and  is  rapidly  spreading  eastward  from  its  original  home 
on  the  plains  of  Nebraska  and  Texas. 

Recorded  before  in  Indiana  only  from  Tolleston,  Lake  County. 

3.12.     DATURA  L. 

654.  (3424.)    D.  btramoxium  L.     Jimson  Weed.     Thorn  Apple. 
Rich,  waste  soil;  common.     June  10. 

655.  (3425.)     D.  tatitla  L.     Purple  Jimson. 
Waste,  sandy  soil ;  common.     June  14. 

Like  the  burdock  (Arctium  lappa  L.),  these  two  plants  delight  in  the 
waste  grounds  about  unused  barnyards  and  deserted  dwellings,  often- 
times growing  so  thickly  in  such  places  that  one  can  scarcely  force  his 
way  between  them. 


6CROPHULARIACEJ5.     Figwort  Family. 
:m.    VEKBASCIM  L. 

656.  (3430.)     V.  bi.attaria  L.     Moth  Mullein. 
Roadsides  and  waste  places  ;  scarce. 

National  road  west  of  Macksville.    Durkey's  Ferry  road,  north  of  Five- 
mile  Pond.    May  25. 

657.  (3432.)     V.  thapbus  L.     Common  Mullein. 

Old,  dry  fields,  banks  and  roadsides;  common.  June  11. 
Many  plants  there  are  which  man  in  his  ignorance  calls  "homely 
weeds,"  ne'er  seeing  their  smaller  points  of  usefulness  or  beauty.  The 
mullein,  with  its  long  spikes  of  yellow  flowers  and  thick,  velvety  leaves, 
is  one  of  these.  Its  basal  leaves  which,  when  it  blooms,  are  withered 
and  dry,  the  winter  before  formed  a  beautiful  rosette  close  to  the  ground 
and  gave  shelter  and  protection  to  many  an  insect,  both  beneficial  and 
injurious.  On  one  occasion,  in  January,  the  writer  found  snugly  en- 
sconced beneath  and  between  the  leaves  of  a  single  mullein  plant,  four 
cutworms,  seven  chinch  bugs  and  three  tarnished  plant  bugs,  besides  a 
number  of  others  less  injurious— enough  to  have  produced  ten  thousand 
of  their  kind  tbe  next  season. 
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334.    LINARIA  Jim 

658.  (3438.)     L.  ltsaria  (L.)  Karat.     Butter  and  Eggs.     Toad  Flax. 
Ram  b  ted. 

(L.  vulgaris  Mill.) 
Borders  of  fields  and  roadsides ;  frequent.     June  1. 

335.    COLLIN8IA  Nutt. 

659.  (3442.)     C.  verna  Nutt.     Collinsia.     Innocence. 
Moist,  shaded  banks  and  hillsides;  scarce. 

Southeast  of  Hunt's.     North  Sand  Hill.     Honey  Creek.    April  13. 

336.     SCROPHULARIA   L. 

660.  (3444 ).     8.  marylandica  L.     Figwort. 

($.  nodosa  rnarylandica  Gray.) 
Borders  of  damp  thickets,  fencerows,  etc.;   common.     June  1  to 
October  15- 
Variea  much  in  height  and  date  of  flowering. 

a».    CHELONE  L, 

661.  (3445.)     C.  glabra  L.     Turtlfrhead.     Snake-head 
Low,  wet  woods ;  scarce. 

Northeast  of  Sand  Hill.     Conover'a  Pond.     July  16 

538.     PENSTEMON  Roland. 

662.*    (3453.)     P.  digitalis  (Sweet)  Nutt. 

(P.  hevigatux  dtgitalit  Gray.) 
Moist,  rich  soil ;  frequent. 
Goose  Pond.     Five-mile  Pond.    June  7. 

663.     (3458.)     P.  hirsutus  (L  )  Willd. 

(/*.  pubeieeai  So'and.) 
Gravelly  banks  and  border.-)  of  prairies;  frequent. 
Van.  Railway  opposite  Beach's.     HeckUnd,  etc.     May  16. 


664.     (3462.)     M.  alatub  Solaml.     Winged  Monkey-flower. 
Borders  of  ditches  and  swamps;  scarce. 
Five-mile  Pond.      August  10. 

665*     (3466.)     M.  rwgens  L.     Monkey-flower. 
In  similar  locatioas;  frequent.     July  5. 
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340.    GRATIOLA  L. 


666.  (3469.)    G.  bphjerocarpa  Ell.     Hedge  Hyssop, 
Low,  net  places;  scarce. 

Marsh  southwest  of  Fair  Ground.     Goose  Pond.     April  30. 

667.  (3470.)    G.  tiboihufa  L.     Hedge  Hyssop. 
Borders  of  ponds  and  ditches;  frequent.     May  16. 

341.    OONOBEA  Aubl. 

668.*    (3472.)    C.  multd-ida  (Mich*.)  Benth. 

Sandy  places  along  streams  and  borders  of  ponds ;  scarce. 
Conovar'B  Pond.    Low  ground  near  river,  southwest  of  Terre  Haute. 
July  20. 
The  leaves  often  whorled. 

342.     ILYSANTHES  Haf. 

669.*    (3480.)     I.  GRATioLoiDES  (L.)  Benth.     False  Pimpernel. 
(/.  ripariti  Raf.) 
Mucky  margins  of  ponds  and  streams  ;  frequent.     June  25. 

343.    VERONICA  L. 

670.  (3485.)    V.  abvksbis  L.     Corn  Speedwell. 
Cultivated  grounds;  frequent     April  13. 

671.  (3490.)     V.  pehegrina  L.     Neckweed.     Purslane  Speedwell, 
Waste  and  cultivated  grounds;  common.     April  13. 

672.*    (3491.)    V.  BEBPYLLiFOLiA  L.     Thyme-leaved  Speedwell. 
Roadsides  and  fencerows ;  common.     April  25. 

344.  LEPTANDRA  Nutt. 

673.*    (3494.)    L.   virgdhca   (L.)   Nutt.     Culver's  root.     Culver's 
Physic. 

(  Veronica  virginioa  L.) 
Borders  of  rich,  moist  woods  and  prairies;  frequent.     July  10. 

345.  WULFENIA  Jseq. 
(Syttihyrti  Benth.) 

674.*    (8495.)    W.  hooghtoniana  (Benth.)  Greene. 
(SynlhyrU  hougktoniana  Benth.) 
Dry,  sandy  hillsides ;  rare. 
One-half  mile  southeast  of  Five-mile  Pond. 
Not  reported  south  of  Tippecanoe  County. 
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..    AFZELIA  J.  G.  Omel. 
(Seymeria  Purab.) 


675.  (3498.)    A.  machophylla  (Nutt.)  Kuctze.     Mullein  Foxglove. 

(Seymeria  maeropfa/Ua  Nutt.) 
Banks  of  streams  and  open  hillsides ;  scarce. 
Beach's  woods.     Coal  Creek.     July  12. 

347.    DASYSTOMA  Raf. 
(Gerarrdia  L.  in  part.) 

676.  (3499.)     D.  flava(L.)  Wood.     Downy  False  Foxglove. 

(Gerardia  ftava  L.) 
Dry,  wooded  hillsides  ;  scarce. 
Coal  Creek.     Hippie's  Coal-mine  woods. 

677.  (3503.)     D.  viroinica  (L.)  Britton.     Smooth  False  Foxglove. 

(Gerardia  quercifolia  Pursh.) 
Noted  only  in  the  thick  woods  southwest  of  the  station  at  Heck- 
land.     September  10. 

348.     GERARDIA  L. 

678*    (3514.)    G.  tentjifolia  Vahl.     Slender  Gerardia. 
Dry  hillsides  and  sandy  banks  ;  frequent     September  5. 

349.     CASTILLEJA  Mutis. 

679.*     (3519.)    C.   coccihea    (L.)   Bpreng.     Scarlet    Painted    Cup. 
Indian  Pink. 
Virgin  prairie  soil.  . 
Noted  only  at  Heckland,  where  it  is  common.     April  28. 

350.     PEDICULARIS  L. 

680.*     (3530.)     P.     canadensis     L.     Common    Lousewort      Wood 
Betony. 
Dry,  wooded  hillsides  or  sandy  woods ;  scarce. 
Heckland.     Coal  Creek.     April  25. 

681.*    3535.     (P.)  lanceolata  Michx.     Lousewort. 
Ditches  and  low,  waste  places ;  scarce. 
Van.  Railway  near  Beach's.     Heckland. 
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OROBANCHACEJE      Broom-rape  Family. 

351.  THALEKIA  Raf. 
(AphyUon  Mitch.) 

682.  (3557.)    T.  uniflora  (L.)  Brittoo.     One-flowered  Cancer-root. 

{A-pkyUon  unijtorum  Gray.) 
Rare.     Taken  by  U.  O.  Cox,  May  8,  1890,  in  woods  near  Seventh 
Street  bridge  across  Fall  Creek. 

352.  OROBANCHE  I* 

683.  (3558.)     O.  ludoviciana  Nutt.     Broom-rape. 

(Aphylton  ludovunanwn  Gray.) 

Banks  of  Wabash  River,  near  brick  yards  above  Terre  Haute ;  frequent 
locally.  Paraaitie  on  the  roots  of  the  Great  Horse-weed,  Ambrosia  trifida 
L.     Discovered  by  Professor  Ever  maun,  Uctober  2,  1889. 

The  first  record  for  the  State. 

863.     CONOPHOL1S  Wallr. 

684.*    (3561)    C.  amesicana  (L.  f.)  Wa^lr.   Squaw-root.   Cancer-root. 
Open  oak  woods ;  scarce.     May  12. 
Southeast  of  Hunt's.     Coal  Creek.     Cox's  woods. 

354.     EPJPHEGUS  Nutt. 

685.     (3562.)     E.  vrRGisiAHA  (L.)  Bart.     Beech-drops. 
Dense  beech  woods ;  common.     August  20. 

BIGNONIACE.E.     Bignonia  Family. 
356.     TECOMA  Juss. 

666.     (3564.)    T.  badicams   (L.)   DC.     Trumpet-creeper.     Trumpet- 
flower. 
Moist,  rich  or  sandy  soil,  along  fence-rows  and   banks;    common. 
June  10. 
Queen  of  all  our  creeping  or  trailing  shrubs  is  the  trumpet-creeper  with 
its  large  pinnate  leaves  and  giant,  trumpet-like  flowers,  the  latter  so  at- 
tractive to  humming-bird  and  bumble-bee.     Midsummer  is  the  time,  and 
the  banks  of  the  old  canal  the  place,  to  see  this  creeper  in  all  its  primi- 
tive beauty.    There  the  soil  is  congenial,  and  bush  and  shrub  furnish  a 
ready  support  to  which  its  aerial  rootlets  freely  cling ;  thus  forming  many 
a  snug  retreat  in  which  the  nest  of  woodland  songster  is  securely  hidden. 
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306.    UATALPA  Scop, 

687.  (3566.)     0.  speciosa  Warder. 

Loose,  rich,  sandy  soil  along  fence-rows ;  frequent. 
Tbis  species  grows  indigenously  in  the  southern  half  of  the  county, 
and  in  the  Wabash  valley  as  far  north  as  Atherton.     May  22. 

PEDALIACE.E.     Pedalia  Family. 
Vol.     MAKTYNIA  L. 

688.  (3567.)     M.  louibiaha  Mill.     Unicom  Plant. 

(J/,  probosciika  Glox.) 
Rich,  loose,  sandy  soil ;  rare. 
Roadsides  northwest  of  Prairieton.     {SeoveU.) 

ACANTHACEJS.     Acanthus  Family. 
:t->8.     KUEI.LIA  L. 

68a.*     (35690     K.  ciLiosA  Pursh.     Ruellia 

Dry,  sandy  soil  along  banks  and  fen^e-rows ;  frequent.     June  I . 

690.  (3572.)    R.  btrepens  L. 

Shady  places  in  moist,  rich  soil ;  frequent.     May  25. 

353.    DIANTHERA  L. 

691.  (3574.)    D.  Americana  L.     Water  Willow. 

In  shallow  water  near  ripples  and  edges  uf  pools ;  common.   June  20. 

PLANTAGINACE^:.     Plantain  Family. 
:JU0.     PI.ANTAUO  L. 

692.  (3577.)     P.  aristata  Michx. 

P.  palagonica  ari'lata  Gray. 
E  &  T.  H.  Railway  and  canal  banks  south  of  Terre  Haute;  scarce, 

June  24,  1888. 
The  first  record  for  the  State. 

693.  (3582.)     P.  lanceolata  L.     Rib-grass.     Ripple-grass.     English 
Plantain. 

Borders  of  old  fields  and  waste,  gravelly  places ;  frequent,  especially 
along  tbe  railways.     May  25. 

694.  (:}583.)     P.  major  L.     Common  Plantain,     Ribwort. 
Door  yards  and  roadsides  ;  common.     May  20. 
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695.*    (3587.)    P.  rugelii  Dec. 

Gravelly  banks  and  roadsides ;  common.     July  1. 

Leaves  larger  and   more  shining  than  in  P.  major,  and  with  the 

petioles  often  purple-tinged.     The  spikes  longer,  but  leas  densely 

flowered. 

696.  (3589.)     P.  viroisica  L.     Virginia  Plantain.     Ribgrasa. 
Roadsides  and  canal  banks;  common.     May  8. 

RUBIACEJi.     Madder  Family. 
361.    HOUSTONIA  L. 

697.  (3593.)    H.  ciliolata  Ton. 

(H.  purpurea  ciliolata  Gray.) 
Dry  sandy  hillsides ;  scarce. 
Spring  Hill ;  woods  north  of  station.     June  2. 
698.*    (3594.)     H.  chrulea  L.     Bluets.     Innocence. 

Borders  of  moist  prairies;   noted  only  at  Heckland,  where  it  is 
abundant.     May  7. 

362.     CEPHALANTHUS  L. 

699.  (3601.)    C.  occidentals  L.     Button  Bush.     Elbow  Brush. 
Borders  of  ponds  and  marshes ;  common.     July  3. 

363.    MITCHELLA  L. 

700.  (3602.)     M.  Repens  L.     Partridge  Berry. 

High  wooded  hills,  trailing  over  the  ground  mosses ;  frequent. 
Grant.     Coal  Creek.     May  7. 

364.    GALIUM  L, 

701.  (3606.)     G.  aparine  L.     Cleavers.     Goose  Grass. 
Sides  of  ravines  and  damp  woods;  common.     April  28. 

702.  (3610.)    G.  cntaezANS  Michx.     Wild  Liquorice. 
Rich  open  woods  ;  common.     May  2. 

The  old  stems  in  late  summer  sometimes  produce  opposite,  thickly- 
leaved  branches  from  the  axils  of  the  whorls  of  the  earlier,  more  remote 
leaves. 
703*    (3612.)    G.  concihnum  T.  and  G. 

Dry  open  woods  and  thickets ;  frequent.     June  4. 
704.     (3623.)    G.  tinotobwh  L. 

(tf.  trifidum  tinetorium  Gray.) 
Shaded  fence-rows  and  dense  woods;  common.     May  22. 
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705.     (3625.)     G.  trifidum  L.     Small  Bedstraw. 

Thickets  and  damp,  dense  woods  ;  common.     May  12. 
706.*    (3626.)     G.  triflorum  Micbx.     Sweet-scented  Bedstraw. 

Fence-rows  and  borders  of  open  woods;  common.     May  12. 

CAPRIFOLIACE.E      Honeysuckle  Family. 

365.    SAMBUCUS  L. 

707.  (3630.)    8.  canadensis  L.     Common  Elder. 

Fence-rows  and  borders  of  cultivated  fields  ;  common.     May  28. 

366.    VIBURNUM  L. 

708.  (3634.)     V.  ACErifolium    L.     Dockmackie.     Maple-leaved  Vi- 
burnum. 

High,  wooded  hills  in  dry  soil ;  scarce. 
Coal  Creek.     Grant.     May  12. 

709.  (3637.)    V.  dentatum  L.     Arrow-wood. 
Damp,  dense  woods  and  marshy  thickets ;  scarce. 

Heckland.     S.  W.  }  of  S.  E.  J  Sec.  6,  Pierson  Township.     June  19. 

710.  (3639.)     V.  lestago  L.     Sweet  Viburnum.     Sheep-berry. 
Open  woods,  borders  of  streams,  etc. ;  scarce. 

Borders  of  marsh  east  of  Beach's  woods.     Banks  of  Little  Honey 
Creek  in  N.  E.  4.  Sec.  36,  Honey  Creek  Township.     May  25. 

711.  (3640.)     V.  molle  Michx.     Smooth-leaved  Viburnum. 
Fence-rows  and  margins  of  dry,  upland  prairies ;  scarce. 
Roadside  south  of  Youngstown  in  8.  E.  J  Sec.  35,  Honey  Creek 

Township.     Found  only  in  fruit,  October  17,  1896. 
The  leaves,  larger,  more  rounded,  thicker  and  more  soft  downy,  than 
those  of  V.  dentatvm  L,     Recorded  before  in  Indiana  only  from 
Jefferson  County. 

712.  (3645.)     V.  prunifolium  L.     Black  Haw. 

Fence  rows  along  dry.  upland  fields;  wooded  slopes ;  scarce. 
FerreH's,     Woods  near  Spring  Hill.     May  27. 

3(i7.     TRroSTEUM  L. 

713.  (3648.)    T.  angimtifolium  L.    Narrow-leaved  Horse  Gentian. 
Moist  woods  and  thickets  ;  scarce. 

Heckland.     June  5. 
714*.     (3649  )    T.  ferfoliatum  L.     Feverwort.     Horse  Gentian. 
Clearings  and  rich  open  woods;  infrequent. 
Heckland.     Coal  Creek.     April  27. 
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36P.    SYMI'HORICARl'OS  Jnss. 

715.  (3654)      S.  symi'horicarpos  (L.)    MacM.      Indian  Currant. 
Coral  Berry. 

(S.  pilaris  Michx.) 
Gravelly  or  dry  banks ;  scarce. 

Sides  of  Van.  Railway,  one  mile  west  of  Glen.     I.  &  St.  L.  railway 
near  crossing  of  St  Mary's  road.     June  30. 

VALERIANACE.E.     Valerian  Family. 
369.     VALERIANA  L. 

716.  (3670.)     V.  pauciflora  Michx.     Valerian. 
Ravines  and  rich  wooded  slopes  iu  damp  soil ;  scarce. 

Grant.     Honey  Creek.     Woods  near  Broadhurst's  mine.     May  10. 

DIPSACE.E.     Teasel  Family. 
370.    DIPSACUS  L. 

717.  (3681.)     D.  8YLVE8TRI9  Huds     Wild  Teasel. 
Roadside  in  dry  upland  soil ;  scarce. 

Grant.     Roadside  north  of  Cloverland,  in  Nevina  Township.   July  2. 

CUCURBITACE.E.     Gourd  Family. 

371.     MICRAMFKLIS  Raf. 
(EekinoeyUia  T.  &  G.) 

718.  (3686.)    M.  r.osATA  (Michx.)  Greene.     Wild  Cucumber.     Wild 
Balsam  Apple.  ' 

(Echinocystia  lobatti  T.  &  G.) 
Rich,  moist  soil  along  streams  and  river  button)  ponds;  common. 
July  14, 

372.     SICYOS  L. 

719.  (3688.)     S.  anoulatus  L.     One-seeded  Star  Cucumber. 
Borders  of  marshes  and  low  places  in  the  river  bottoms ;  frequent. 

June  30. 

CAMPANTJLACE^E.     Campanula  Family. 

373.    CAMPANULA  L. 

720.  (3689.)     C.  amekicana  L.     Tall  Belli  lower. 
Moist,  rich  soil  and  shaded  banks;  common.     June  5. 

Varies  much  in  height  and  the  branching  of  the  stem. 
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374.     LEGOUZIA  Durand. 
{Speeularia  Heist.) 

721.  (3700.)     L.  perfoliata  (L.)  Britton.     Venus'  Looking- glass 

(SpecttUnia  perfoliata  A.  DC.) 
Dry,  barren  or  Bandy  soil;  frequent.     May  21. 

37.',,     LOBELIA  L. 

722.  (3703.)  .  L.  cardikalis  L.     Cardinal  Flower. 
Low,  damp  soil ;  frequent.     July  20. 

723.  (3706.)     L.  ibflata  L.     Indian  Tobacco. 

Dry,  open  woods ;  common.     July  12-November  4. 

724.  (3707  )     L.  lepto8taciiy8  A.  DC. 
Dry,  sandy  soil;  scarce.     July  1, 
Along  Van.  Railway  near  Fair  Ground. 

725.  (3715.)     L.  syphilitica  L.     Great  Blue  Lobelia. 
Low  grounds;  common.     August  1. 

Between  this  plant  and  tbe  cardinal  flower,  members  of  tbe  same  genus, 
wbat  a  contrast  in  the  color  of  the  blossoms  ;  those  of  the  one  bluer  than 
the  vault  of  heaven  above,  of  the  other  redder  (ban  blood  of  the  deepest 
dye,  yet  both  too  often  unnoticed  and  unknown  by  the  owner  of  the  soil 
in  which  they  grow. 

COMPOSITE.     Compositie  Family. 

Especial  attention  was  given  to  the  collecting  of  the  members  of  this, 
the  highest  family  of  flowering  plants,  and  as  a  result  128  species  and 
three  varieties  were  found  growing  without  cultivation  in  the  parts  of 
Ihe  county  visited  This  is,  as  far  as  known,  the  largest  number  of  planls 
of  tbis  order  found  in  any  county  in  the  State ;  the  lists  which  have  been 
prepared  from  the  various  counties  having  recorded  the  number  of  Com- 
positie as  follows : 

County.  Author.  Spoeies.   Vsriotie?. 

Jeflvrson Coulter 34 

IWaware,  Randolph,  Jay  ami  Wayne  .  .Phinney 100  2 

h'ranklin   Meyncke 85 

Payette Hewlar 71 

Monroe Blateliley B6 

Steuben Bradner git  2 

Kohl,. VanGorder 79  2 

The  State Barnes  and  Coulter 180  

The  Compositie  of  Vigo  County  comprise  more  than  one-seventh  of  the 
flowering  plants  so  far  found  within  its  bounds.  Among  tbe  forms  col- 
lected no  less  than  51  are  weeds,*  while  eight  of  them  are  included  in 


•See  definition  of  "  weed "  in  Introduction  to  tbii  pi 
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the  list  of  the  "  Twenty  Wont  Weeds,"  which,  in  the  writer's  opinion, 
grow  in  western  Indiana.* 

Except  from  an  aMtbetic  point  of  view,  not  one  of  the  Composite  noted 
below  is  of  the  least  benefit  to  the  inhabitants  of  the  county,  although  a 
dose  of  dandelion  tonic  or  boneset  tea  may  occasionally  be  given  by  some 
grandmother  or  quack  doctor  for  a  fancied  ailment.  Bnt  the  lover  of 
nature,  whose  eye  is  ever  on  the  search  for  the  pleasing  and  the  beautiful, 
blesses  their  existence ;  for  the  hues  of  tbe  asters,  goldenrods  and  sun- 
flowers absent,  our  autumn  scenery  would  lose  much  of  the  charm  due  to 
its  variety  of  color. 

Realizing  the  truth  of  tbe  saying  of  a  prominent  American  botanist : 
"That  as  for  the  A4>-n  and  SJidagoet,  the  older  the  botanist,  the  less 
high  and  mighty  does  he  become  concerning  them,"  the  specimens  of 
those  two  genera  were  sent  to  Dr.  J.  M.  Coulter  for  verification,  and  to 
him  are  due  my  especial  thanks  for  the  service  thus  rendered. 

37fi.    VERXOSIA  Scbreb. 

726.     (3721.)  V.  FASCICULATA  Michx.     Iron-weed. 

Open  woods  and  pastures,  especially  in  upland  soil ;  very  common. 

August  8. 
Specimens  with  the  flowers  white  are  occasionally  found. 

In  the  great  contest  for  supremacy,  forever  going  on  among  all  plants 
as  well  as  among  all  animals,  the  rag-weed,  fox  tail,  white  top,  etc.,  go 
down  before  tbe  creeping,  smothering  power  of  tbe  Kentucky  blue  grass ; 
but  this  rough,  ungainly  weed  ne'er  gives  up  the  struggle,  and  in  many 
places  grows  as  rankly  in  tbe  farmer's  best  lowland  pastures  as  does  its 
cousin,  tbe  greater  rag-weed  or  horse-weed,  along  the  margins  of  his 
cultivated  bottom  fields.  It  is  seemingly  becoming  more  abundant  each 
year,  and  at  present  is  undoubtedly  tbe  worst  weed  with  which  the 
stock  farmers  of  Indiana  have  to  contend. 

It  has  been  said  that  all  things  in  nature  have  their  use — that  nothing 
exists  but  for  a  purpose.  It  is  the  work  of  science  to  discover  and  make 
known  the  use  of  nature's  objects ;  and  day  by  day  her  secrets  are  grad- 
ually being  exposed,  thereby  advancing  man  in  civilization,  by  enabling 
him  to  better  control  the  ravages  of  those  existing  forms  which  are  in- 
jurious to  his  interests.  If,  however,  the  iron-weed  has  a  use,  other  than 
that  shown  in  the  beauty  of  its  flowers,  do  one  has  yet  discovered  it. 
But  there  is  time ;  for  of  tbe  thousands  of  plant  forms  which  exist  we 
know  the  use  of  only  a  few,  as  corn  and  hemp,  ginseng  and  blood  root. 
Let  us  hope  thai  some  valuable  medicinal  or  other  property  will  soon  be 
discovered  in  the  iron-weed  and  a  reason  for  its  existence  thereby  pointed 
out  to  the  doubting  humanity  of  the  present. 


,o  thil  Pftpar,  p.  587. 
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Meanwhile  the  naturalist  will  go  on  admiring  th«  beauty  of  its  bloom, 
for  however  coarse  and  repulsive  the  stem  and  leaves  may  appear,  yet 
each  head,  with  its  25  or  30  dainty  florets  so  prettily  grouped  within 
their  protective  cups,  reveals  a  striking  beauty  to  the  true  lover  of 
nature;  and  when  in  the  glamour  of  an  August  morn  he  stands  upon  a 
hillside  and  views  acre  upon  acre  of  the  broad,  purple  cymes  waving  in 
the  valley  beneath,  all  memories  of  the  plant  as  a  pernicious  weed  are 
blotted  from  his  mind  by  the  attractiveness  of  the  scene  before  him. 
727.     (3725.)     V.  novebokacesbis  (L.)  Willd.     Ironweed. 

Prairies  and  woodlands  of  river  terrace;    common,  but  less  so  than 
the  preceding. 

Heckland.     McKeen's  woods,  etc.     August  21. 

377.    ELEPHANTOPUS  L. 
728.*  (3728.)     E.  carolinianus  Willd.     Elephant's  Foot. 
Open,  usually  low  woods  in  sandy  soil ;   scarce. 
McKeen's  woods  south  of  Fair  Ground.     Woods  south  of  Vandalia 
Railway,  opposite  Beach's.    September  10. 
The  smaller  specimens  from  the  last  named  locality  came  near  to  E, 
Urmentoeus  L.,  the  leaves  being  crowded  at  the  base,  the  only  truly  stem. 
leaf  being  a  small  one  subtending  the  lowermost  peduncle. 

378.    EUPATORIUM  L. 

729.     (3732.)     E.  ageratoidbs  L.  f.     White  Snake-root 

Open  woods,  roadsides,  etc. ;  common.     July  21. 
730.*  (8738.)     E.  oielkbtinum  L.     Mist-flower. 

Rich,  damp  soil;  scarce. 

Bottom  lands  northwest  of  Conover's  Pond.     Coal  Creek  bottoms. 
September  8. 

731.  (3744.)     E.  pbrfolutdm  L.    Thoroughwort.     Boneset. 
Low,  damp  places ;  common.    July  17. 

732.  (3747.)    E.  purpureum  L.     Joe  Pye  Weed.     Trumpet  Weed. 
Purple  Boneset.     Queen  of  the  Meadow. 

Low,  damp,  open  woods  and  borders  of  marshes ;  common.    July  20. 
733.*  (3752.)     E.  serotinus!  Michx. 

Gravelly  banks  and  borders  of  prairies ;  frequent. 
Heckland.     Vandalia  Railway.     September  5. 

379.     KUHNIA  L. 

734.     (3758.)     K.  edpatorioidbb  L. 

Sandy  banks  and  prairies ;  frequent.     August  11. 


,v  Google 


688  REPORT  OF  BTATE  GEOLOGIST. 

380.    LACINARIA  Hill. 
(IAatria  Schreb.) 

735.*  (3765.)     L.  pycnostachya  (Micbx.)  Kuntze. 
(IAotris  pycnottochya  Michx.) 
Rare.     Several  specimens  were  taken  at  Heckland,  September  5, 
1889. 
736  *    (3766  )    L.  bcarioba  (L.)  Hill.     Gay  Feather.     Button  Bnake- 
root. 

(LAatris  tcarwsa  Willd.) 
Borden  of  prairies  ;  scarce. 

Heckland.     T.   H.   &  L.   R.   R.   above  Otter    Creek    Junction. 
August  17. 
The  heads  often  one  and  one-half  inches  in  diameter. 
737.     (3769.)     L.  bpicata  (L.)  Kuntze. 

(Liairis  spieata  Willd.) 
Borders  of  damp  prairies;  scarce. 
Heckland.     August  17. 

331.     CHRYSOPRIS  Nutt. 

738.*     (3788.)    C.  villosa  (Pursh  )  Nutt.     Golden  Aster. 
Sandy  banks  and  borders  of  prairies;  scarce. 
Along  the  canal,   between   Ft.    Harrison    and    Five-Mile   Pond. 
June  24. 
The  first  record  for  the  State ;  its  range  being  given  as  "  Wisconsin  to 
Kentucky  and  westward'" 

382.    SOLIDAGO  L.    The  Ooliien-roda 

739.*     (3808.)     S.  cvesia  L. 

Borders  of  damp  woods  and  sides  of  ravines;  common.     Septem- 
ber 5. 
740.*    (3810.)    8.  canadensis  L. 

Fence-rows,  roadsides,  etc.  ;  common,     August  5  to  November  15. 
740a.     (3813.)     8.  canadensis  scabriuscula  Porter. 
(S.  canadensis  scabraT.  and  G.) 
With  the  preceding ;  scarce. 
Heckland ;  Van.  Railway. 

741.*      (3819.)      S.  FLEXIOAULI8  Li. 

(S.  Uttifolia  L.) 
Damp,  wooded  slopes  and  ravines;  frequent.     September  1. 
742.     (3833.)     8.  nemoralib  Ait. 

Dry  prairies ;  frequent.     August  18. 
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743.     (3834.)     S.  odora  Ait.     Sweet  Golden-rod. 
Borden  of  prai  ries ;  rare. 
HeckUnd.     September  15. 
Recorded  before  in  Indiana,  only  from  Gibson  County. 

744.*    (3843.)     8.  rigida  L. 

Margins  of  piairiea;  scarce. 

Heckland.     T.  H.  &  h.  R.  R.     August  20. 
A  most  handsome  species ;  very  variable  in  height  and  size  of  corymb 
of  Sowers. 

745*    (3844.)    8.  biqidiubcula  (T.4G)  Porter. 
($.  ipeciosa  angustata  T.  AG.) 
Clearings  and  borders  of  prairie  at  Heckland :  not  noted  elsewhere. 
September  5. 
The  first  record  for  the  State. 

746.     (3845.)    8.  bogota  Mill. 

Borders  of  open  fields  and  thickets;  common.     August  8. 
Very  variable ;  the  leaves  of  shaded  swamp  forms  being  thin  and  much 
less  rugose  than  those  in  open  dry  places.     Well  developed  specimens  of 
the  latter  are  very  handsome,  having  the  flowering  branches  several  and 
very  long  recurved  spreading. 

747.*     (3848.)    8.  berotina  Ait. 
Rich  bottom  woods  ;  scarce. 
Woods  on  bank  of  Wabash  River  below  Ft.  Harrison.     September  8. 

718*.     (3851.)    8.  speciosa  Nutt. 

Borders  of  prairies;  frequent  at  Heckland.     August  25,  1889. 
The  first  record  for  the  State. 

749.  (3857.)    8.  ulmifolia  Muhl. 
Damp  wooded  hillsides ;  frequent 
Coal  Creek.     Grant.     September  5. 

383.     EUTHA.MIA  Nutt. 
(Solidago  L.  in  part.) 

750.  (3864.)     E.  caroliniama  (L.)  Greene. 

(&  tenui/WiaPureh.) 
Shaded  banks,  usually  in  sandy  soil;  frequent.     Augnst  21. 

751.*    (3865.)     E.  gramihifolia  (L.)  Nutt. 
(5.  laneedata  L.) 
Damp,  low  soil;  common.     August  10. 
U-Gaoi. 
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384.     BOLTONIA  L'Her. 


752.  (3874.)    B.  abteroideb  (L.)  L'Her. 
Low,  open  pastures  and  prairies ;  scarce. 

McKcen's  Woods.     Heckland.     September  14. 

385.     SERICOCARPU8  Nees. 

753.  (3880.)    S.  lihifolicb  (L  )  B.  S.  P. 

(S  miidagine-us  Nees.) 
Borders  of  prairies ;  scarce. 
Heckland.     August  18. 
Before  recorded  in  Indiana  only  from  Floyd  .County. 

386.     ASTER  L. 

754.  (3886.)     A.  azureub  Lindl.     Azure  Aster. 
Borders  of  prairies ;  rare. 

Heckland.     August  25. 

756.  (3889.)     A.  cordifolius  L.     Heart-leaved  Aster. 
Dry,  wooded  hillsides;  common.     September  11. 

In  flower  later  than  most  others  of  the  genus. 
756.*    (3892.)     A.  drummondit  Lindl.     Drommond's  Aster. 

Low,  open  pastures  and  prairies;  frequent. 

Heckland.     Sides  of  Van.  Railway,  etc. 

The  first  record  for  the  State,  its  range  being  given  by  Gray  i 
"  Illinois  to  Minnesota  and  Kansas." 

757.  (3893.)    A.  dtjmobub  L. 

Dry  open  woods  and  fence-rows ;  frequent.     September  8. 
758.*    (3897.)     A.  ericoideb  L.     Heath-like  Aster. 
Fence-rows  in  open,  dry  soil ;  scarce. 
Roadside  near  Spring  Hill.     Coal  Creek. 
758a.*    (3898.)     A.  ericoideb  pilosub  (Willd.)  Porter. 
(A.  ericoides  villoma  T.  and  G  ) 
In  similar  localities,  but  more  frequent. 
759.*     (3911.)    A.  l^vib  L.     Smooth  Aster. 
Dry  prairie  soil ;  scarce. 

Heckland.     Hillside  at  Five-Mile  Pond.     September  5. 
A  handsome  but  variable  species, 
760.     (3913.)    A.  latesiplobub  (L.)  Britton.     Diffuse  Aster. 
{A.  diffimw  Ait.) 
Open  waste  places;  common,  especially  in  upland  soil. 
A  much  branched,  small-flowered  and  variable  species. 
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761.  (3917.)    A.  LWABIIFOLIU8  L.     Double  Bristled  Aster. 
Dry  sandy  hillsides;  scarce. 

Hillside  at  Five-Mile  Pond.     September  10. 
Readily  known  by  the  shortness  of  the  stems,  which  grow  in  clumps. 
and  by  the  rigid,  linear  leaves.     Heads  large  and  showy. 

762.  (3926.)     A.  multiflorus  Ait.     Many-flowered  Aster. 
Sandy  or  barren  soil;  frequent. 

Banks  and  bed  of  the  old  canal.     September  15. 
763.*    (3929.)     A.  hoymakqux  L.     New  England  Aster. 

Moist  open  ground  ;  common.     September  10. 
One  of  our  most  striking  species ;  its  large  violet-purple  heads  render- 
ing it  easily  recognized  after  a  first  acquaintance. 
764.*     (3937.)     A.  paniculatub  Lam. 

Open,  damp  places ;  common.     September  10. 
765.*    (3938.)     A.  paters  Ait. 

Dry  prairies  and  sandy  hillsides;  frequent  locally. 

Hillside  at  Five-Mile  Fond.     Heckland.     August  20. 
766.*    (3945.)    A.  poniceubL. 

Moist,  open  woods  and  borders  of  marshes;  common. 

Our  tallest  and  roughest-stemmed  species.     September  15. 
767.     (3951.)     A.  saqitt^fouiis  Wedem.     Arrow  leaved  Aster. 

Borders  of  fields  and  open  woods ;  common. 
768  *    (3952.)     A.  salicifolius  Lam.     Willow-like  Aster. 

Low,  moist  soil ;  common. 
This  and  A.  panicuMus  Lam.  cover  large  areas  in  the  annually  over- 
flowed bottoms  along  the  Wabash  River. 
769.*     (3956.)     A.  shortii  Lindl. 

Moist,  shaded  banks ;  scarce. 

Ravines  east  of  Highland  Lawn  Cemetery.     September  25. 

770.  (3962.)     A.  tradebcanti  L. 

Low,  open  grounds;  frequent.     September  5. 

771.  (3967.)     A.     umdulatub  L.     Wavy  Aster. 
Dry,  open  woods  and  thickets ;  frequent. 

Coal  Creek.     Hippie's  Woods,  etc.     September  8. 

387.    EBIGERON  L. 

772.*     (3973  )     E.  abmuub  (L.)  Pers.     Daisy  Fleabane.    White-top. 
Waste   grounds    and    clover  and    timothy  meadows;    abundant. 
May  25. 
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773.  (3977.)    E.  canadehsis  L.     Horse-weed.     Butter-weed. 
Cultivated  fields  and  open,  waste  places  ;  abundant.     July  3. 

774.  (3983.)     E.  philadelphicus  L.     Common  Fleabane. 

Low.   grassy   places,    banks,    etc.;    frequent.      April    12,    1888. 
April  20,  1889. 

775.*    (3984  )     E.  pulcHbllus  Michx.     Robin's  Plantain. 
(£.  beUidifoliux  Muhl.) 
Damp  woodlands  and  borders  of  prairies  ;  scarce. 
Heckland.     Beach's  woods.     May  13. 

.  776.     (3986.)     E.  ramosus  (Walt.)  B.  S.  P.     Daisy  Fleabane. 
(E.  drigosus  Muhl.) 
Meadows  and  waste  open  grounds;  common.     May  25. 
This  species  and  E.  annum  Pers.  are  the  most  pernicious  weeds  with 
which  the  growers  of  timothy  or  clover  have  to  contend.     Both  are  com- 
monly known  as  "white-top,"  and  are  not   separated  by  the  average 
farmer.     Ramosue  may  be  readily  distinguished,  however,  by  its  smaller 
size,  its  narrower,  nearly  entire  leaves,  and  smaller,  longer  rayed  flowers. 

38B.     AXTEXNARIA  Gaertn. 

777.  (4004.)     A.  plantaginifoi.ia   (L.)   Richards.     Plan  tain  -leaved 

Everlasting.     Cat's-paw.     Mouse-ear. 
Dry,  open  woods  and  banks;  common.     April  4. 
The  earliest  flowering  of  the  Compositaj;  quickly  followed,  however, 
by  Erigeron  philaddphicw  L.  and  Senerio  aureus  L. 

389.     GNAPHALIUM  L. 

778.  (4008.)     G.  obtusifolium  L.     Common  Everlasting. 

((?.   polyeepkalum  Michx.) 
Old  fields  and  open  woods;  common.     August  20. 

779.*     (4010.)    G.  I'URPueeum  L.     Purplish  Cudweed. 
Dry,  open  woods;  frequent. 
Heckland.     Coal  Creek.     June  1. 
In  Gray's  Synoptical   Flora  the   range  of  this  species  is  given  as: 
1 '  Chiefly  of  sea  coast  or  near  it ;  coast  of  Massachusetts  to  Texas  and 
interior  of  Arkansas."    In  the  Catalogue  of  Indiana  Plants  it  is  men- 
tioned without  comment,  which  signifies  that  it  is  found  throughout  the 
State. 

300.    INULA  L. 

780.     (4014.)    I.  HEI.T5NIUM  L.     Elecampane. 

Old  fields  and  banks  of  roadsides  in  dry  upland  foil ;  scarce. 
North  of  I.  &  St.  L.  bridge  across  St.  Mary's  road.     Grant. 
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391.    POLYMMA  L. 


781.  (4016.)    P.  canadensis  L.     Leaf  cup. 
Shaded  ravines ;  frequent. 

Coal  Creek.     Grant.     June  16. 
The  rays  are  usually  three-lobed,  and  whitish,  ami   the  plant  very 
strongly  and  disagreeably  scented. 

3!>2.    81LPHIUM  L. 

782.  (4023.)     S.  ferfoliatum  L.     Cup-plant. 
Borders  of  streams  and  ditches ;  scarce. 

Side  of  railway  near  Spring  Hill.     Woods  south  of  Vandalia  Rail- 
way, opposite  Beach's.     July  27. 

783.  (402-1.)    S.  terebinthaceum  Jaco,.    Prairie  Dock.    Rosin  Plant, 
Prairies  and  roadsides;  scarce. 

Heckland.     Roadsides  below  Youngstown.     August  1. 

:tl)3.     PARTHENIUM  I,. 

784.  (4032.)     P.  integkifolium  L.     Parthenium. 
Dry  prairie  or  sandy  sail ;  scarce. 

Heckland.     T.   H.   &  L,   Railway  above  Otter  Creek  Junction. 
June  8. 
Grows  in  dense  tufts. 

394.     AMBROSIA  L. 

785.  (4039.)     A.  art  em  raw  folia  L.     Ragweed.    Roman  Wormwood. 
Hogweed.     Bitterweed. 

Waste  places,  cultivated  grounds,  etc.;  abundant. 

Probably  the  worst  weed  with  which  the  farmers  of  Vigo  County  have 
to  deal.  Excessively  abundant  in  1896,  due,  doubtless,  to  the  many 
rains  of  the  season. 

A  smaller  form,  fifteen  inches  high,  very  viscid,  with  all  the  leaves  cut- 
cleft  or  only  once  pinnatifid,  grows  on  the  hillside  near  Five-Mile  Pond. 
It  is  in  flower  until  October  15,  and  is  distinguished  at  a  glance  from  the 
ordinary  form. 

786.  (4040.)     A.  bidentata  Michx.     Two-toothed  Ragweed. 
Roadsides    and    borders  of    cultivated    fields    between    Glen    and 

Staunton,  Clay  County;  common  locally.     First  noted    August 
23,  1895. 
The  first  record  for  the  State. 
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787.  (4042.)    A.  tbifida  L.     Great  Ragweed.     Horseweed. 
Alluvial  soil  aloog  streams  ;  abundant.     August  5. 

One  of  the  tallest  of  our  annual  plants,  often  reaching  thirteen,  and 
occasionally  fourteen,  feet  in  height.  Horses  are  very  fond  of  it,  and  in 
August  and  September  large  quantities  are  gathered  for  their  use  by  the 
poorer  classes  who  can  not  afford  to  buy  hay. 

7S7a.     (4043.)    A.  trifida  integeifolia  (Muhl.)  T.  &  G. 
With  the  epecies,  but  scarce. 

395.    XANTHIUM  L. 

788.  (4047.)    X.  canadense  Mill.     Cockle-bur. 

Alluvial  or  overflowed  bottom  lands;  abundant.     August  10. 
The  form  known  as  var.  eckinatum  Gray,  with  the  prickles  of  the  bur 
long,  dense  and  very  hispid,  occurs  sparingly  along  the  canal  and  at 
Heckland. 

789.  (4049.)    X.  btrumabium  L.     Cockle-bur.     Clot-bur. 
Roadsides,    barnyards  and   upland   cultivated   grounds;    frequent. 

August  10. 

39fi.     HELJOP8IS  Pere. 

790.*  (4051.)     H.   BEUANTBOIDE8  (L.)  B.  S.  P.     Smooth  Ox-eye. 

False  Sunflower. 

(ff.  ImvU  Pers  ) 

Thickets  and  fence  rows  in  dry  soil ;  frequent.     July  12. 
791.*  (4052.)     H.  scabra  Dunal.     Rough  Ox-eye. 

In  similar  localities  with  the  preceding,  but  more  common.     July  15. 

397.     ECL1PTA  L. 

792.  (4053.)     E.  alba  (L.)  Hassk. 

Borders  of  ponds  and  low  wet  places ;  frequent     July  16. 
The  short  peduncled  form  is,  as  yet,  the  only  one  found  in  the  county. 

398.    RTJDBECKIA  L. 

793.  (4057.)    R.    htkta    L.      Yellow    Daisy.      Black-eyed    Susan. 
Meadow  Cone-flower. 

Dry  meadows ;  frequent.     June  10  to  November. 
Appears  to  be  both  an  annual  and  a  biennial ;  in  the  former  case  lower 
and  more  simple  stemmed  and  blooming  in  late  autumn ;   as  a  biennial, 
stouter,  more  branched  and  blossoming  early. 

794.  (4058.)    R.  lacihiata  L. 

Damp  woods  and  banks  of  railways ;  frequent.     July  26. 
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795.     (4068.)     E.  triloba  L.     Small  flowered  Cone-flower.     Darkey- 
head. 
.Banks  and  borders  of  ditches  and  damp  meadows ;  common.  July  25. 
One  of  the  most  showy  of  our  common  Composite. 

399.     LEPACHYS  Raf. 
796.*  (4065.)     L.  pinhata  (Vent.)  T.  &  G. 
Dry  banks  and  prairies ;  scarce.     June  29. 
Leaves  very  rough  on  both  sides. 

400.     BRAUNERIA  Neck. 
(Echinacea  Moench.) 

797.     (4068.)    B.  purpurea  (L.)  Britton.     Purple  Coneflower. 
(Echinacea  purpurea  Moench.) 
Prairies  and  dry  sandy  hillsides ;  scarce. 
Heckland.     Hillside  southeast  from  Five-Mile  Pond.     July  20. 

401.    HELIANTHTJS  L. 

198.     (4072.)     H.  AKKUU8  L.     Common  Sunflower. 

Low  waste  grounds,  escaped  from  cultivation ;  scarce. 

A  number  grow  each  year  along  the  borders  of  the  old  canal. 

799.  (4074.)    H.  decapetalub  L. 

Low  thickets  and  banks  of  streams ;  common.     August  10. 

800.  (4075.)     H.  divaricatub  L.     Divaricate-leaved  Sunflower. 
Prairies  and  borders  of  sandy  cultivated  fields;  frequent. 
Heckland.     Banks  of  canal,  etc.     July  20. 

A  characteristic  and  easily  known  species ;  the  leaves  rarely  in  whorls 
of  three. 
801      (4077.)     H.  gioanteus  L. 

Borders  of  marshes  and  low  wet  places ;  frequent.     August  20. 

802.  (4078.)    H.  grosse-serbatcb  Martens. 

Dry  prairies  and  fence-rows ;  frequent.     August  25. 
A  specimen  with  leaves  nearly  entire,  and  measuring  12  feet  1  inch  in 
height,  was  taken  in  the  border  of  damp  woods,  in  8.  E.  \,  Sec.  6,  Pier- 
son  Township. 

803.  (4079.)     H.  hirbutub  Raf. 
Borders  of  upland  woods ;  scarce. 
Sand  Hill.     Ferrell's.     July  25. 

804.  (4080.)     H.  uitiflorus  Pers. 

Prairies  and  fence  rows ;  frequent.     August  15. 


,v  Google 


696  BEPOBT  OF  8TATK   OBOLOOHlT. 

805.*    (4083.)    H.  mollis  Lam. 

Dry,  sandy  or  prairie  soil ;  frequent. 

Five-Mile  Pond.     Heckland.     August  12. 
Readily  distinguished    by  the  soft,  wbitiih  pubescence  of  tbe  oppo- 
site, sessile,  somewhat  divaricate  leaves. 

806.  (4085.)     H.  occidzntalis  Riddell. 
Dry  prairies;  rare. 

Heckland.     August  4. 

807.  (4087.)     H.  microcephalia  T.  A  G.     Small-flowered  Sunflower. 

(H.  parvijforus  Bernh.) 
Dry,  upland  woods;  frequent. 
Coal  Greek.     Hippie's  Goal-mine  woods,  etc.     August  20. 

808.  (4095.)     H.  TBACHELnFOLiue  Mill. 
Fence-rows  and  along  railways ;  frequent     July  25. 

809.  (4096.)     H.  tubebosus  L.     Jerusalem  Artichoke. 
Alluvial  soil  along  streams;  frequent.     August  25. 

A  coarse,  large-leaved  species,  blooming  a  week  or  two  later  than  its 

its  allies. 

402.    VERBESINA  L. 
(Acdnomeris  Nutt.  in  part.) 

810.  (4099.)     V.  altebnifolia  (L.)  Britton. 

(Actijiomeri*  squarroea  Nutt.) 
Bottoms  of  ravines  and  low,  rich  soil ;  frequent.     August  18. 

811.  (4101.)     V.  heliamthoides  Michx.     Crownbeard. 
Borders  of  damp  prairies ;  scarce. 

Near  GoosePond.    Heckland,  one-half  mile  west  of  station.   June  22. 
Heads  often  several,  on  long  peduncles  from  the  axils  of  the  leaves. 

403.     COREOPSIS  L, 

812.*     (4109.)     O.  lahcbolata  L.     Tickseed. 
Dry,  sandy  knolls;  scarce. 
Hillside  near  Fife-Mile  Pond.     Durkey's  Ferry.     May  25. 

813.     (4116.)     C.  tbiptebisL.     Tall  Coreopsis. 

Borders  of  prairies  and  along  railways  in  dry  soil ;  scarce. 

Heckland.     T.  H.  &  L.  Railway  above  Otter  Creek  Junction. 
A  depauperate  form  less  than  three  feet  high  occurs  in  the  damp 
woods  at  Heckland. 
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404.      B1DENS  L. 

814.  (4124.)     B.  bipiwkata  L.     Spanish  Needles. 
Thickets  and  waste  places ;  frequent.     July  25. 

815.  (4125.)     B.  cernua  L.     Smaller  Bur- Marigold. 
Ditches  and  mucky  margins  of  ponds;  common.     August  1. 

816.*    (4126.)     B.  coskata  Muhl.     Swamp  Beggar-ticks. 

Border  of  swamps  and  marshes;  common.     July  25. 
817.     (4129.)     B.  frondosa  L.     Common  Beggar-ticks. 

Low,  wasle  places;  abundant,     July  5. 
818.*    (4130.)     B.  L.F.Y18  (L.)  B.  S.  P.     Larger  Bur-Marigold. 
(B.  ehryaanthemoides  Michi.) 

Low,  wet  or  alluvial  soil;  frequent.      August  10. 

405.    HYMENOPAPPl'S  I/Her. 

819.*        (4139.)     H.  CAROLiMiENSis  (Lam.)  Porter. 
(H  iicabtHwu*  L'Her.) 
Dry,  sandy  hillsides  ;  rare. 

Taken    only   on   the   hillside    northeast  of  Seventh  Street   bridge 
across  Lost  Creek.     May  31,  1890. 
The  first  record  for  the  State ;  its  range  being  given  in  the  Manual  as 
"  Illinois  and  southward." 

406.  DYSODIA  Car. 

820.     (4149.)    D.  papfosa  (Vent.)  A.  S.   Hitchc.     Fetid  Mangold. 
False  Dog-fennel. 

(D.  ckrytanthemoides  Lag.) 

Roadsides  and  along  railways;  common.     August  4. 

A  railroad  migrant  from  the  far  West ;  seemingly  displacing  in  many 

localities  the  common  dug  fennel,  Anthemi*  cotuta  L.     The  odor  of  the 

latter  was  bad  enough,  but  that  of  the  fetid  marigold  is  infinitely  more 

disgusting. 

407.  HELESIUM  L. 
821.*     (4151.)     H.  AUTL'MSALE  L.     Sneeze  weed. 

Low,  moist  places,  especially  along  streams;  common.     July  27. 

822.  (4153.)     H.  nudiflorum  Nutt. 
Low,  damp  soil ;  scarce. 

McKeen's  woods.     Vandalia  Railway,  near  Glen.     June  20. 

408.     ACHILLEA  I_ 

823.  (4163.)     A.  millefolium  L.     Common  Yarrow.     Milfoil. 
Old  meadows  and  roadsides ;  frequent.     May  27, 
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409.    ANTHEMIS  L. 
824.     (4166.)     A.  COTULA  DC.     May  weed.     Dog-fennel. 

Roadsides  and  waste  upland  grounds;   common.     June  20  lo  No- 
vember. 

410.    CHRYSANTHEMUM  L. 
885.     (4171.)    C.    ledcahtiiemum   L.     Ox-eye  Daisy.     White-weed. 
Marguerite. 
Old  meadows  and  closely  cropped  upland  pastures;  scarce. 
Pasture  by  roadside  one-balf  mile  west  of  Ferrell's.     Fields  west 
of  Macksville.     June  18. 

411.  TANACETUM  I* 
826.     (4178.)    T.  vulgar*  L.     Common  Tansy. 

Roadsides  and  along  railways,  escaped  ;  scarce. 
T.  H.  &,  E.  Railway,  one-half  mile  below  blast  furnace,  north  of 
St.  Mary's. 

412.  ARTEMISIA  L. 

827.*    (4182.)     A.  biennis  Willd.     Biennial  Wormwood. 

Sandy  banks  and  waste  places ;  common.     July  17. 

A  homely,  coarse  weed  with  a  rank,  disagreeable  odor. 

413.     ERECHTHITES  Raf. 

828.  (4209.)    E.  hieracifolia  (L.)  Raf.     Fire-weed. 

Borders  of  rich,  open  woods  and  clearings  where  the  soil  has  recently 
been  burned  over ;  common.     July  15. 

414.  8ENECIO  L. 

829.  (4210.)    S.  aureus  L.     Golden  Ragwort.     Squaw-weed. 
Ditches  and  borders  of  swamps ;  scarce. 

Southeast  of  Hunt's  Rosary.     Marsh  near  Beach's  woods.     Heck- 
land.     April  17. 

830.  (4219.)     8.  LOBATUB  Pers.     Butter-weed. 
Margins  of  ponds  ;  scarce. 

Conover's  Pond.     Van.  Railway,  near  Beach's  woods.     May  21. 
The  first  record  for  the  State.     Note  range  as  given  in  Manual. 

831.  (4220.)     S.  obovatub  Muhl. 

(S.  aureus  oboval-us  T.  &  G.) 
Dry  hillsides  and  railway  banks;  frequent.     April  17. 

415.  CACALIA   L. 

832.  (4231.)     C.  atkiplicifolius  L.     Pale  Indian  Plantain. 
Dry  banks  and  wooded  hillsides ;  frequent. 

Heckland.     T.  H.  &  L.  Railway.     Coal  Creek. 
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833.  (4232.)    C.  renifokmib  Muhl.     Great  Indian  Plantain. 
Rich,  damp  soil ;  rare. 

Along  a  small  stream  one-fourth  of  a  mile  south  of  the  top  of  Coal 
Creek  Hill.    June  25. 

416.  ARCTIUM  L. 

834.  (4235.)     A.  lappa  L.     Common  Burdock. 

Dooryards    of    deserted    dwellings    and    waste    places;    common, 
July  10. 

417.  CABDUUS  L. 
(Cntcus  Tourn.) 

835*    (4238.)    C.  altishimus  L.     Tall  Thistle. 
(Cnievt  aiiiegimm  Willd.) 
Fence-rows  and  borders  of  woods;  frequent.     June  20. 

836.*    (4241.)     C.  DmcoLOB  (Muhl.)  Nutt. 

(Oniciw  aUissimtis  discolor  Gray.) 

With  the  preceding  and  more  frequent ;  June  2. 

The  wool  on  under  side  of  the  pirmatifid  leaves  is  much  thicker  and 

the  scales  of  involucre  more  glandular  than  in  0.  altimmw.    Insects  are 

frequently  entrapped  by  the  exudation  of  the  glands.     (Fwfc  Canadian 

Entomologist,  XXIV,  1892,  310.) 

837.  (4243.)     C.  lanceolatus  L.     Common  Thistle. 

(Onicus  lanceolatus  Willd.) 
Pastures  and  roadsides;  abundant.     July  5. 

838.  (4244.)    C.  muticus  (Michx.)  Pers.     Swamp  Thistle. 

(Omeut  mvtietu  Pursh.) 
Borders  of  prairie  marshes  and  ditches ;  scarce. 
Heckland. 

418.     ADOPOGON  Neck. 
{Krigia  Schreb.) 

839.  (4268.)    A.  viboinicum  (L.)  Kuntze.     Cynthia. 

(Krigia  amplexicaulus  Nutt.) 
Borders  of  woodlands  in  rich,  rather  dry  soil;  frequent.     May  28, 

419.    HIERACIUM  L. 

840.  (4285  )     H.  grosovii  L.     Hairy  Hawkweed. 
Sandy  hillsides  and  open  woods ;  scarce. 
Beach's.     Five-Mile  Pond.     August  20. 
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841.     (4286.)     H.  lowoipilcm  Torr.     Long-bearded  Hawkweed. 

Open  sandy  woods  and  dry  hills ;  scarce. 

Coal  Creek.     Beach's.     August  20. 
842  *    (4293.)     H.  bcabrum  Michx.     Rough  Hawk  weed. 

Dry  wooded  hillsides ;  frequent.     August  10. 

420.    TARAXACUM  Hall. 

843.  (4303.)    T.    taraxacum    (L.)    Karat      Common     Dandelion. 
Priest's  Crown. 

(T.  officinale  Weber.) 
Pastures,  yards  aud  roadsides ;  abundant     March  28  to  November. 

421.     LACTUCA  L. 

844.  (4308.)    L.  canadensis  L.    Wild  Lettuce.   Trumpet  Milk-weed. 
Borders  of  thickets  and  roadsides ;  frequent.    July  18. 

845.  (4310.)     L.  hibbuta  MuhL     Hairy  Wild  Lettuce. 
Borders  of  prairies  and  dry,  sandy  places ;  scarce. 
Heckland.     Banks  of  canal,  etc.     September  5. 

846.  (4313.)     L.  flAQrTT3:FOLiA  Ell.     Entire-leaved  Wild  Lettuce. 

(X.  integrifolia  Bigel.) 
Fence-rows  of  cultivated  fields  and  roadsides;  common.     August  4. 
847*  (4314.)    L.  bcariola  L.     Prickly  Lettuce. 

Waste   places   along    railways,    roadsides    and    streets;    common. 
June  20. 
For  general  accounts  of  the  plant,  notes  of  its  first  appearance  in 
Indiana,  etc.,  Vide  "Purdue  Agr.  Exp.  a  tat.  Bull.,"  No.  52,  1894,  and 
'  Indiana  Farmer,"  July  27,  1895. 

84".     (4315.)     L.  bpicata  (Lam.)  A.  8.  Hitcbc.     Tall  False  Lettuce. 
(L.  leuaophcea  Gray.) 
Borders  of  upland  thickets  in  moist,  rich  soil ;  frequent. 
One  specimen  measuring  14  feet  4  inches  in  height  was  the  tallest, 
upright,  herbaceous  plant  recorded  from  tbe  county. 

849.  (4317.)     L,  vili.osa  Jacq.     False  Wild  Lettuce. 

(L,  acuminata  Gray.) 
Fence  rows  and  borders  of  thickets ;  frequent.     September  5. 

422.     PKENANTHES  L. 

850.  (4318.)     P.  alba  L.     White  Lettuce.     Rattlesnake  Root. 
Open  woods  and  waste,  sandy  soil ;  frequent.     August  5. 

851.  (4319.)     P.  altissima  L.     Tall  White  Lettuce. 
Borders  of  woods  in  rich  moist  soil ;  common.     August  20. 

The  leaves  more  variable  than  those  of  any  other  flowering  plant. 
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423.    SONCHUS  L. 


852.  (4329  )    8.  asper  (L  )  All.     Spiny-leaved  Sow  Thistle. 

Low   waste  grounds  in  the  city  and  along  railways;    frequent. 
June  25. 

853.  (4330  )    S.  oleraceus  L.     Common  Sow  Thiatle. 
Roadsides  and  waste  places  in  the  city  ;  scarce.     May  10. 
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303.  First  line,  draining  should  be  damming. 
312.  First  line,  Mm  should  be  thus. 

338.  After  Fig.  11  the  word  tmali  should  be  omitted. 

340.  Nineteenth  line  from  top,  amforable  sliould  be  comfortable. 

877.  Top  of  page,  Bedford  should  be  Bedford. 

409.  Tenth  line  from  top,  OUntU  should  be  Oolitic. 

411.  Tenth  line  from  bottom,  1678  shoo  Id  be  1878. 
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546.  First  line,  indiiuc  should  be  incline. 

576.  Third  line  from  bottom,  Deill  should  be  Dial  I. 

694.  Number  33,  omit  the  period  after  fruiting. 

607.  Second  line  from  top,  for  Fed  read  False. 
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